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(54) INK JET RECORDING PAPER AND INK JET RECORDING METHOD USING THE PAPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a high quality image of high ink absorption properties, high 
glossiness and high transparency in the aqueous ink printing. 

SOLUTION: A recording paper is constituted of at least two space layers containing solid fine 
particles and a hydrophilic binder formed on a substrate. In that case, the average particle 
diameter of the solid fine particles (A) contained in a space layer on the side far from the 
substrate is smaller than the average particle diameter of the solid fine particles (B) contained in a 
space layer on the side close to the substrate, and the total of the space volume of the space 
layers is 20ml/m2 or larger. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The ink-jet record form characterized by for the mean particle diameter of the solid- 
state particle (A) contained in the opening layer of the side separated from the base material in the 
ink jet record form which comes to prepare at least the two-layer opening layer containing a solid- 
state particle and a hydrophilic binder on a base material to be smaller than the mean particle 
diameter of the solid-state particle (B) contained in the opening layer of a side nearer than a base 
material, and for the sum total of the void volume of said opening layer to be two or more 20 ml/m. 

[Claim 2] The ink jet record form according to claim 1 characterized by said base material being a 
hydrophobic base material. 

[Claim 3] The ink jet record form according to claim 1 or 2 with which said solid-state particle (A) 
is characterized by being a silica system particle with a mean particle diameter of 7-30nm. 
[Claim 4] The ink jet record form according to claim 1 or 2 characterized by being the calcium- 
carbonate particle said whose solid-state particle (A) is the mean particle diameter of 10-50nm. 
[Claim 5] The ink jet record form according to claim 1 or 2 characterized by being the alumina or 
hydrated alumina particle said whose solid-state particle (A) is the mean particle diameter of 10- 
lOOnm. 

[Claim 6] An ink jet record form given in any 1 term of claims 1-5 to which said solid-state particle 
(B) is characterized by being a silica system particle with a secondary [ an average of ] particle 
size of 1-10 micrometers. 

[Claim 7] An ink jet record form given in any 1 term of claims 1-6 characterized by at least one 
sort of said hydrophilic binder being polyvinyl alcohol or cation denaturation polyvinyl alcohol. 
[Claim 8] The ink jet record approach characterized by printing on the conditions from which the 
amount of maximum regurgitation ink becomes any 1 term of claims 1-7 with two or more 20 ml/m 
using the ink jet recording ink which contains water soluble dye in the ink jet record form of a 
publication. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet record approach using the Inkjet record 
form and this which were excellent in ink absorptivity and glossiness in more detail about the ink 
jet record approach using the ink jet record form and this which record using water color ink 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-color-izing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an ink jet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful arid absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference should be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an ink jet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in the clad layer indicated by the Inkjet record form which carried out 
humidity of the coating for surface treatment to the low size stencil indicated by JP,52-53012,A, 
the ink jet record form which prepared the coated layer of ink absorptivity in the support surface 
indicated by JP.55-5830,A, and JP,56-157,A The Inkjet record form containing non-colloid silica 
powder, the Inkjet record form which used together the inorganic pigment Indicated by JP,57- 
107878,A and the organic pigment. The Inkjet record form which has two hole distribution peaks 
indicated by JP,58-1 10287,A, The Inkjet record form which consists of a vertical two-layer porous 
layer Indicated by JP,62-1 1 1782,A, The Inkjet record form which has the Infinite form crack 
Indicated by JP,59-68292,A, 59-123696, 60-18383, etc.. The Inkjet record form which has the 
impalpable powder layer indicated by JP,61-135786,A, 61-148092, 62-149475, etc., JP,63- 
252779,A, JP,1-108083,A, 2-136279, The Inkjet record form containing the pigment which has the 
specific physical-properties value Indicated by 3-65376, 3-27976, etc., or a particle silica, JP,57- 
14091,A, 60-219083, 60-210984, 61-20797, 61-188183, JP,5-51470,A, 5-278324, 6-92011, 6- 
183134. The Inkjet record form containing particle silicas, such as a colloid silica indicated by 7- 
137431, 7-276789, etc.. And JP,2-276671,A, 3-67684, 3-215082, Many ink jet record forms 
containing the hydrated alumina particle indicated by 3-251488, 4-67986, 4-263983, 5-16517, etc. 
are known. 



[0007] However, since many ink absorbing layers with many openings will have irregularity with 
micro interface with air and coat front face, the incident light to an ink absorbing layer is scattered 
about or transparency is barred when an ink absorbing layer absorbs ink or it consists of only 
layers which have many openings for holding, it becomes or tends to be hard to come out opaquely 
lusterless. 

[0008] Moreover, in order to form an opening, there is a fault out of which the smooth nature on 
the front face of a coat by own irregularity of a pigment or the irregularity of the secondary floe of 
a pigment falls, and gloss cannot come easily. 

[0009] Then, although the technique which gives high glossiness by carrying out calender 
processing of the gloss manifestation layer which turns into an ink acceptance layer from a 
colloidal particle with a mean particle diameter of 300nm or less represented by the amorphism 
silica alumina as a principal component at JP,7-101 142,A in order to give gloss further after this 
one by one at a laminating and 7-11 7335 was indicated, by this approach, ink absorptivity and 
glossiness became scramble and were not able to say that it was enough. 

[0010] Furthermore, it was difficult to obtain the high image of color repeatability or the depth of 
shade, an image becoming whitish, having the fault of color repeatability and the depth of shade 
falling, and maintaining high glossiness and transparency in an ink absorbing layer with many 
openings, since light stops easily being able to reach the ink which permeated the opening. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and the object of this invention is in printing by water color ink to offer the ink jet 
record approach using the ink jet record form and this which have high ink absorptivity and made 
possible high-definition image formation with high glossiness and transparency. 
[0012] 

[Means for Solving the Problem] The above-mentioned object of this invention is attained by the 
following configurations. 

[0013] 1. Ink-jet record form characterized by for mean particle diameter of solid-state particle (A) 
contained in opening layer of side separated from base material in ink jet record form which comes 
to prepare at least two-layer opening layer containing solid-state particle and hydrophilic binder on 
base material to be smaller than mean particle diameter of solid-state particle (B) contained in 
opening layer of side nearer than base material, and for the sum total of void volume of said 
opening layer to be two or more 20 ml/m. 

[0014] 2. Inkjet record form given in said 1 characterized by said base material being hydrophobic 
base material. 

[0015] 3. Said 1 to which said solid-state particle (A) is characterized by being silica system 
particle with a mean particle diameter of 7-30nm, or ink jet record form given in 2. 
[0016] 4. Said 1 characterized by being calcium-carbonate particle said whose solid-state particle 
(A) is mean particle diameter of 10-50nm, or ink jet record form given in 2. 

[0017] 5. Said 1 characterized by being alumina or hydrated alumina particle said whose solid-state 
particle (A) is mean particle diameter of 10-100nm, or ink jet record form given in 2. 
[0018] 6. Inkjet record form given in said any 1 term of 1-5 to which said solid-state particle (B) is 
characterized by being silica system particle with a secondary [ an average of] particle size of 1- 
1 0 micrometers. 

[0019] 7. Inkjet record form given in said any 1 term of 1-6 characterized by at least one sort of 

said hydrophilic binder being polyvinyl alcohol or cation denaturation polyvinyl alcohol. 

[0020] 8. Inkjet record approach characterized by printing on conditions from which amount of 

maximum regurgitation ink becomes said any 1 term of 1-7 with two or more 20 ml/m using ink jet 

recording ink which contains water soluble dye in ink jet record form of publication. 

[0021] Hereafter, this invention is explained to a detail. 

[0022] The opening layer which the ink jet record form of this invention has consists of the opening 
formed between solid-state particles the binder of a hydrophilic property, inorganic, or organic. 
[0023] The formation approach of the typical opening by the solid-state particle is explained below. 



[0024] (1) Apply the coating liquid containing a porosity solid-state particle and a hydrophilic binder 



on a base material. The approach of forming an opening between the inside of a porosity particle, 
or a particle, the approach of applying the coating liquid containing the solid-state particle which 
has the volume more than equivalent weight (preferably 1 .0 or more times) in general to (2) 
hydrophilic-property binder, and a hydrophilic binder on a base material, and creating an opening 
between solid-state particles, (3) Approach mean particle diameter makes solid-state particle 
about 0.1 micrometers or less condense at the time of coating liquid preparation or coat formation, 
forms a secondary particle or the three-dimensional structure, and creates an opening. 
[0025] As for the opening formation approach in the ink jet record form of this invention, it is 
desirable to use the approach of not much not reducing the glossiness of an ink jet record form, by 
any aforementioned approach, although it is good. Although the approach (1) was generally 
excellent in ink absorptivity and it was widely used by coat paper etc. from before, the porosity 
solid-state particle was a particle with the big particle diameter of the micron order which the 
secondary most is condensing so that it might be represented by the synthetic infinite form silica, 
and was difficult to acquire glossiness sufficient in just the opening layer obtained by this approach. 

[0026] In the condition of having not covered said swelling layer by making the swelling layer which 
consists of a hydrophilic binder forming in the maximum front face of the ink jet detail paper, even 
if the gloss of the opening layer itself is a low case somewhat, existence of a surface swelling layer 
can give high glossiness. However, when the size of the irregularity of an opening layer is too large, 
since the glossy high grant by the swelling layer is absorbed by the lower layer opening layer after 
it becomes difficult and is temporarily absorbed by this swelling layer, the rate of absorption of ink 
becomes rate-limiting [ the rate of absorption of the ink to a surface swelling layer ], and it 
becomes slow. The more it thickens this surface swelling layer for the reason on a surface gloss 
disposition, this inclination will become strong and, the more the absorptivity of ink will show only 
absorptivity comparable as the time of the whole being a swelling layer substantially. 
[0027] Then, it found out that high glossiness could be given, maintaining high ink absorptivity by 
preparing the opening layer which contains a two-layer solid-state particle at least on a base 
material in this invention, and preparing the opening layer for which the mean particle diameter of 
the solid-state particle (A) contained in the layer of the side which is separated from a base 
material used the small particle compared with the mean particle diameter of the solid-state 
particle (B) contained in the layer of a near side from the base material. 

[0028] Here, although the mean particle diameter of a solid-state particle (A) should be just small 
compared with it of a solid-state particle (B), it depends 1/5 preferably and is 1/10 preferably. 
[0029] It is using the above (2) thru/or (3) for formation of the opening layer for ink absorption of 
the ink jet record form of this invention as a desirable approach as an opening layer of the side 
(upper layer) which is separated from a base material. 

[0030] Moreover, when a swelling layer is prepared as the middle class between two-layer opening 
layers, as for ink rate of absorption, it is desirable that the layer which this medium swelling layer 
may become rate-limiting, may become late depending on a binder presentation or thickness, and 
contains said solid-state particle (A), and the layer containing said solid-state particle (B) adjoin. 
[0031] When there is an ink absorption layer in the opening layer containing a solid-state particle, 
as a solid-state particle, a well-known solid-state particle inorganic [ various kinds of ] or organic 
can be conventionally used in an ink jet record form. As an example of the non-subtlety particle 
used, white inorganic pigments, such as precipitated calcium carbonate, whiting, a magnesium 
carbonate, a kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, 
zinc hydroxide, zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a 
calcium silicate, a magnesium silicate, synthetic amorphous silica, a gaseous-phase method silica, 
colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a 
lithopone, a zeolite, and a magnesium hydroxide etc. can be mentioned 

[0032] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned. 
[0033] As for the solid-state particle (A) of the point of high concentration being attained, and a 
clear image being recorded and being able to manufacture by low cost to this invention, it is 



desirable to use the solid-state particle chosen from a silica particle, a calcium carbonate, and a 
hydrated alumina particle. 

[0034] The synthetic silica which could use various kinds of well-known silica system particles by 
the Inkjet conventionally as a silica system particle preferably used for this invention, for example, 
was compounded by wet or the gaseous-phase method, colloidal silica, and the silica of the 
configuration of the porosity silica arbitration which a primary particle condenses and forms the 
secondary particle can be used. As such an example, for example, the synthetic amorphous silica 
indicated by JP,55-51583.A, 56-148583, etc., For example, the silica ultrafine particle compounded 
by the gaseous-phase method indicated by JP,60-204390,A, The synthetic infinite form silica 
containing the fluorine indicated by JP,60-222282,A, The synthetic infinite form silica in which 
surface treatment was carried out by the silane coupling agent indicated by JP,60-224580,A and 
62-178384, For example, the spherical silica indicated by JP,62-183382,A and 63-104878, The 
synthetic silica particle whose Na20 content indicated by JP,63-317381,A is 0.5 % of the weight or 
more. The specific surface area indicated by JP,1-1 15677,A The synthetic silica particle more than 
100m2/g, The synthetic silica particle which was indicated by JP,62-286787,A and by which 
alumina surface treatment was carried out. The synthetic silica particle by which surface treatment 
was carried out by calcium and Mg which were indicated by JP.1-259982,A, or Ba, The colloidal 
silica oil absorption was indicated to be by a 180ml [/g ] or more composition silica particle and 
JP,57-14091,A, The cationic colloidal silica indicated by JP,60-219084.A. JP,6-9201 1,A, 6-297830, 
and 7-81214, And the colloidal silica which connected in the shape of [ which was indicated by 
JP,5-278324,A and 7-81214 ] a rosary, or branched can be mentioned. 

[0035] However, in order to obtain high glossiness and high void volume, it is desirable to use the 
silica ultrafine particle whose mean particle diameter is 7-30nm for the opening layer of the side 
separated especially from the base material. This silica particle may be the object which cation 
denaturation could be carried out in the front face, and was processed by aluminum, calcium, Mg, 
Ba, etc. 

[0036] moreover, as a calcium carbonate preferably used for the ink jet record form of this 
invention For example, JP,57-12486,A, 57-129778, 58-55283, The precipitated calcium carbonate 
which has specific surface area in the specification indicated by 61-20792, The needle pillar- 
shaped calcium carbonate indicated by JP,63-57277,A **** JP,4-250091,A, The calcium- 
carbonate particle which the specific needlelike primary particle indicated by JP,3~251487,A 
condensed, and formed the secondary particle, the needle which has the specific oil absorption 
indicated by JP,4-250091,A and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium 
carbonate, the spherical precipitated calcium carbonate indicated by JP,7-40648,A are mentioned. 
[0037] It is desirable that particle size uses calcium-carbonate particle about 0.1 micrometers or 
less for the opening layer of the side separated especially from the base material, and it is 
desirable to use the calcium-carbonate particle especially whose mean particle diameter is 10- 
50nm. 

[0038] Furthermore, in the opening layer of the side separated from the base material, the mean 
particle diameter of an alumina or hydrated alumina has desirable about 0.2 micrometers or less, 
especially the alumina or hydrated alumina preferably used for this invention has the pore whose 
radius it is 10-100nm and is 3-1 Onm, and it is especially desirable that they are the porosity 
alumina whose sum of this pore volume is 0.2 - 2 ml/g, or its hydrated compound. The 
measurement means of pore volume can be measured with a well-known nitrogen adsorption 
process to an alumina or the desiccation solid content of hydrated alumina. 

[0039] An alumina or hydrated alumina may be crystallinity, or may be amorphous, and although a 
configuration can use the object of the configuration of arbitration, such as an infinite form particle, 
a spherical particle, and a fiber particle, in order to obtain high void volume, it is desirable to use a 
fibrous thing. 

[0040] Moreover, the solid-state particle (B) of this invention has the desirable silica particle 
points, such as ink absorptivity and low cost, to whose secondary [ an average of ] particle size is 
1-10 micrometers. 

[0041] The above-mentioned opening layer of the ink jet record form of this invention needs to 
contain the hydrophilic binder, in order to maintain the property as a coat. 



[0042] However, it is important for a hydrophilic binder to swell, to swell in the activity of a 
hydrophilic binder, at the time of the osmosis in early stages of ink. and not to take up an opening 
substantially, and a hydrophilic binder with low bloating tendency is comparatively used preferably 
near a room temperature from this viewpoint Especially a desirable hydrophilic binder is the 
polyvinyl alcohol or cation denaturation polyvinyl alcohol of perfect or partial saponification, and is 

[0043] one especially desirable also in polyvinyl alcohol — whenever [ saponification ] — 80 or 
more parts — or full saponification is carried out Moreover, from a viewpoint which improves coat 
brittleness, 500-3500 are desirable especially desirable, and, as for the average degree of 
polymerization of polyvinyl alcohol, the thing of 1000-3500 is used. 

[0044] Moreover, it is polyvinyl alcohol which has the 1-3rd class amino group which is indicated by 
JP,61-10483,A, for example, and the 4th class ammonium in the principal chain of the above- 
mentioned polyvinyl alcohol, or a side chain as cation denaturation polyvinyl alcohol. 
[0045] Moreover, although other hydrophilic binders can be made to contain in said opening layer, 
as for those hydrophilic binders, it is preferably desirable that it is 20 or less % of the weight in 
general to the above-mentioned polyvinyl alcohol or cation denaturation polyvinyl alcohol. 
[0046] Next, when forming the opening layer of the side which is separated from the opening layer 
of the ink jet record form of this invention, especially a base material, said approach (2) used 
preferably and (3) are further explained to a detail below. 

[0047] It is good to carry out voidage preferably by said approach (2) more than 1 50 capacity %. 
Although the upper limit of voidage generally changes with the class of bulking agent, or the 
classes of hydrophilic binder, generally it is below 200 capacity % from the reinforcement as a coat, 
brittleness, etc. 

[0048] Especially in order to carry out voidage to more than 100 capacity %, the ratio of a solid- 
state particle and a hydrophilic binder is important and it is desirable that the weight ratio to the 
hydrophilic binder of this solid-state particle carries out to 10 or more and less than 200 by this 
approach. This weight ratio becomes difficult [ it / for void volume to obtain 100% or more less 
than by ten ], and the brittleness of a coat deteriorates in the case of 200 or more. 
[0049] In this case, it is desirable to use a calcium-carbonate particle, an aforementioned alumina, 
or an aforementioned hydrated alumina particle especially. 

[0050] Said approach (3) is the approach of forming a flocculation condition and forming the 
network structure into a coat and into the water solution which contains a hydrophilic binder 
preferably, the primary ultrafine particle in a distributed condition is formed via the condition of 
condensing each other, where a point of contact is restricted comparatively, that such a 
flocculation condition is linear or the condition that what formed floe in the shape of branching was 
distributed in the water solution — or the condition of such floes condensing each other further 
and taking the three-dimension network structure in a water solution is included. 
[0051] Even if it is which case, detailed structure can be formed into the formed coat by carrying 
out spreading desiccation of this water solution on a base material. 

[0052] Thus, in general, from the magnitude of a primary particle, the magnitude of the detailed 
opening in the obtained coat is about several times those magnitude of this, and has the 
description which is the opening of detailed magnitude. 

[0053] It is formed in the water solution which has the approach of being hard to condense a 
primary particle to each other, carrying out ultralow-volume addition of the hydrophilic polymer 
which accelerates condensation of a particle in the water solution containing the hydrophilic 
polymer which can exist in stability as an approach of forming such a flocculation condition, for 
example, and forming condensation slightly, or the water-soluble polymer which can perform a 
primary particle front face and weak coupling. 

[0054] It is desirable from that the latter approach tends to form the amount of an opening in 
stability especially in this invention that it is comparatively easy to control, that more amounts of 
openings are obtained as compared with the amount of the particle to be used, and a coat with the 
still higher glossiness of a coat being obtained. 

[0055] In this case, especially a desirable thing is the case where use said particle silica as a 
primary particle, and polyvinyl alcohol or cation denaturation polyvinyl alcohol is used as a 



hydrophilic binder. In this case, hydrogen bond with weak silanol group of a particle silica front face 
and hydroxyl group of vinyl alcohol is performed, and a flocculation object is formed. 
[0056] The particle silica compounded by the synthetic approach called a gaseous-phase method 
especially as such a particle silica is used preferably. 

[0057] By this approach, as a hydrophilic binder, as for especially the polymerization degree of the 
polyvinyl alcohol used preferably, 1000 or more are desirable, and it is desirable in order for 1500 
especially or more to carry out for not causing a crack to a coat. 

[0058] Here, the ratios of polyvinyl alcohol and the above-mentioned silica are 1:10-1:1 in general, 
and the range of them is 1:7-1:2 preferably. 

[0059] It explains briefly [ below ] about the approach of forming the coat which contains a 
flocculation object using polyvinyl alcohol and a particle silica. 

[0060] In the polyvinyl alcohol water solution (in general 5 - 15%) which maintained pH at 6-8, and 
the temperature of about 40 degrees C, it adds gradually, strong-agitating silica dispersion liquid (in 
general 5 - 15%), and an ultrasonic disperser, a high-speed homogenizer, etc. distribute after 
addition termination. In this case, various kinds of surfactants may be made to exist if needed. 
Subsequently, after adding various kinds of additives, it adjusts to target viscosity required for 
spreading, and the coat which has the above-mentioned opening by applying and drying by the 
well-known approach on a base material is obtained. 

[0061] Although it is desirable in this invention to contain various kinds of oil droplets in order to 
improve the brittleness of a coat the solubility over water [ in / as such an oil droplet / a room 
temperature ] — about 0.01 or less % of the weight of a hydrophobic high-boiling point organic 
solvent (for example, a liquid paraffin — ) dioctyl phthalate, tricresyl phosphate, a silicone oil, etc, 
and a polymer particle (for example, styrene — ) The particle to which the polymerization of the 
one or more sorts was carried out for polymerization nature monomers, such as butyl acrylate, a 
divinylbenzene, butyl methacrylate. and hydroxyl ethyl methacrylate, can be made to contain. Such 
an oil droplet can be preferably used ten to 50% of the weight to a hydrophilic binder. 
[0062] The sum total of the void volume of the opening layer of the Inkjet record form of this 
invention is two or more [ 20ml //m / per two ] 1m of ink jet record forms. When the sum total of 
void volume is less than two 20 ml/m, although the absorptivity of the amount of low ink is good, 
ink overflows in the case of printing of the high amount of ink, image quality is reduced or problems, 
like drying [ after printing ] is late tend to generate it 

[0063] On the other hand, although especially the upper limit of the sum total of void volume is not 
restricted, the desiccation thickness of an opening layer is two or less 40 ml/m in general from it 
being required in order that making it 50 micrometers or less in general may not worsen the 
physical characteristic of coats, such as a crack. 

[0064] Therefore, in order to attain the sum total of two or more 20 ml/m void volume, it is 
desirable to carry out voidage of an opening layer more than 100 capacity %. 

[0065] Void volume is the value which deducted the total amount of the capacity of solid content, 
such as a binder in an opening layer, and various kinds of bulking agents, from the desiccation 
thickness in an opening layer, and voidage shows the rate of the amount of openings to the 
capacity of these solid content here. 

[0066] It is the range which does not have an adverse effect on the effectiveness in this invention, 
and a bloating tendency ink absorption layer may be prepared. In this case, since it is required to 
show high bloating tendency to a liquid ink drop, the hydrophilic binder in which liquid ink bloating 
tendency is shown is used as a main configuration of this swelling layer. As a hydrophilic binder 
used preferably For example, gelatin or a gelatin derivative, a polyvinyl pyrrolidone (about 200,000 
or more have desirable average molecular weight), A pullulan, polyvinyl alcohol or its derivative, a 
polyethylene glycol (100,000 or more have desirable average molecular weight), A carboxymethyl 
cellulose, hydroxyethyl cellulose, a dextran, A dextrin, polyacrylic acid and its salt, an agar, a kappa 
carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, locust bean gum, A 
polyalkylene oxide system copolymerization nature polymer given in an alginic acid, gum arabic, a 
pullulan, JP,7-195826,A, and 7-9757, Polymers, such as independent or a copolymer which repeats 
and has these vinyl monomers of the vinyl monomer which has the carboxyl group and sulfonic 
group of a publication, can be mentioned to a water-soluble polyvinyl butyral or JP,62-245260,A. 



These hydrophilic binders may be used independently and may use two or more sorts together. 
[0067] Since a swelling layer needs to have the early permeability and the bloating tendency over 
liquid ink, it contains at least one sort as which 200,000 or more polyvinyl pyrrolidones are chosen 
as for molecular weight, and about 50,000 or more polyethylene oxide and molecular weight are 
chosen for molecular weight from the copolymer of 100,000 or more polyethylene oxide and 
polypropylene oxide, hydroxyethyl cellulose, and polyacrylamide preferably as a hydrophilic binder of 
a swelling layer. 

[0068] Moreover, it is desirable to use reversibly a part of hydrophilic binder in which sol gel 
transformation is possible from a viewpoint of stability high-speed spreading, and it is desirable 
from this point to use at least one sort of gelatin, a gelatin derivative, and a kappa carrageenan. 
[0069] In this invention, various kinds of well-known surfactants can be used. In order to make the 
flare degree of a liquid ink drop large comparatively, it is desirable to use the surfactant which 
generally lowers surface tension, and it is desirable to use an anion system surfactant and a 
fluorochemical surfactant esjDecially. 

[0070] Various kinds of additives can be made to contain if needed in the ink receptiveness layer 
of the arbitration of the ink jet record form of this invention. 

[0071] For example, an ultraviolet ray absorbent given in JP,57-74193,A, 57-87988, and 62-261476, 
JP,57-74192,A, 57-87989, 60-72785, The fading inhibitor indicated by 61-146591, JP,1-95091,A, 
3-13376, etc.. An anion, a cation or the various surfactants of Nonion, JP,59-42993.A, The 
fluorescent brightener indicated by 59-52689, 62-280069, 61-242871, JP,4-219266,A. etc., Various 
well-known additives, such as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric 
acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium carbonate, a 
defoaming agent, and a JIECHIREN glycol, antiseptics, a thickener, a hardening agent, an antistatic 
agent, and a mat agent, can also be made to contain. 

[0072] An inorganic or organic hardening agent can be used as a hardening agent, for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyi system compound, s-triazine system compound, N-methylol system 
compound, a carbodiimide system compound, ethylene imino ********, etc. can be used. 
[0073] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,61- 
58788,A, and 62-174184, and given in JP,61-47290,A etc. can be used more than a kind as a deck- 
watertight-luminaire-ized agent of an image. 

[0074] As a base material of the ink jet record form of this invention, a thing well-known as a 
record form for ink jets can be used suitably conventionally. 

[0075] The thing of a property which bears the radiant heat when being able to mention the film 
which consists of ingredients, such as polyester system resin, diacetate system resin, triacetate 
system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride system resin, polyimide 
system resin, cellophane, and celluloid, a plate, a glass plate, etc. as a transparence base material, 
for example, and being used as an OHP also in this is desirable, and especially polyethylene 
terephthalate is desirable. As thickness of such a transparent base material, about 10-200 
micrometers is desirable. 

[0076] Moreover, although what carried out opacification processing of the sheet which consists of 
common paper, a synthetic paper, resin coat paper, cloth, timber, a metal, etc. as a base material to 
be used, for example, a plate, and the above-mentioned translucency base material with the well- 
known means can be mentioned when there is no transparent need The so-called White pet which 
comes to add white pigments to the resin coat paper (the so-called RC paper) which has the 
polyolefin resin enveloping layer which added white pigments etc. at least to one side of a base 
paper, and polyethylene terephthalate is desirable. It is desirable to perform corona discharge 
treatment, undercoating processing, etc. to a base material in advance of spreading of an ink 
absorbing layer for the object, such as to enlarge bond strength of a base material and an ink 
television layer. Furthermore, the ink jet record form of this invention does not necessarily need to 
be colorlessness, and may be a colored ink jet record form. 

[0077] Also in these, as a base material of this invention, a hydrophobic base material is desirable. 



for example, are polyethylene terephthalate, polyolefin resin coat paper, and the White pet. 
[0078] Although it can carry out by choosing suitably the approach of applying the layer containing 
the non-subtlety particle of this invention on a base material from a well-known approach, the 
extrusion coat method which uses a hopper the roll coat method, the rod bar coat method, the air 
knife coat method, a spray coating method, the curtain coat method, or given in a U.S. Pat No. 
2681294 official report is used preferably. 

[0079] Moreover, after it cools and the gel state takes after applying on a base material as 
indicated by JP,6-64306,A in using the hydrophilic binder in which sol gel transformation, such as 
gelatin, and a gelatin derivative, a kappa carrageenan, is possible, you may carry out by the 
approach of drying by the cold dry cleaning method. 

[0080] In case image recording is carried out using the Inkjet record form of this invention, the 
record approach which used water color ink is used, 

[0081] The ink jet recording ink (only henceforth ink jet recording ink) containing the water soluble 
dye said by this invention is the following water soluble dye and a solvent object, and recording ink 
that consists of other additives. Water soluble dye, such as direct dye well-known as water soluble 
dye at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be used. 
[0082] As a solvent of Inkjet recording ink, water and water-soluble, various organic solvents. For 
example, methyl alcohol, isopropyl alcohol, n-butyl alcohol, Alcohols, such as tert-butyl alcohol and 
isobutyl alcohol; Dimethylformamlde, Amides, such as dimethylacetamide; Ketones, such as an 
acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, such as dioxane; 
Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol, 
Propylene glycol, a butylene glycol, triethylene glycol, 1. 2, 6-hexane triol, thiodiglycol, hexylene 
glycol, Polyhydric alcohol, such as a diethylene glycol, a glycerol, and triethanolamine; Ethylene 
glycol methyl ether. The low-grade alkyi ether of polyhydric alcohol, such as the diethylene-glycol 
methyl (or ethyl) ether and the triethylene glycol monobutyl ether, is mentioned. 
[0083] Also in the water-soluble organic solvent of these many, the low-grade alkyI ether of the 
polyhydric alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, 
and the triethylene glycol monobutyl ether etc. is desirable. 

[0084] As an additive of other Inkjet recording ink, pH modifier, a sequestering agent, an antifungal 
agent, a viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a 
rusr-proofer, etc. are mentioned, for example. 

[0085] In order that the wettability to an Inkjet record form may make it good, in 20 degrees C. Ink 
jet recording ink has desirable 25 - 60 dyn/cm, and it is desirable to have the surface tension of 30 
- 50 dyn/cm within the limits more preferably. 

[0086] the Inkjet recording method In which the regurgitation [ Inkjet recording Ink ] of the ink 
regurgitation method at the time of carrying out Image recording using the Inkjet record form of 
this invention is possible — it is — ****ing — for example, "Inkjet record technical trend" 
Nakamura [ Koichi ] editing — recording methods, such as a continuation injection electrification 
control system, a method on demand, etc. of a publication, can be used for work (Japanese 
Science-information, 1995) p.1-14. However, bigger effectiveness can be acquired by using it also 
in these, applying to the recording method of a method on demand. 

[0087] The ink maximum delivery In this invention is the maximum of the amount of ink volume per 
[ which can be used when the Inkjet printer used for this invention outputs all the usual images ] 
unit volume. For example, it Is not necessarily the ink maximum delivery which added the amount of 
ink for obtaining the maximum density of yellow. Magenta, cyanogen, and black each monochrome 
In the case of the printer for color pictures. An ink maximum delivery can be calculated by count, if 
the volume of one drop of Inkjet recording ink is known and the array approach of the drop for 
forming an image is known. 
[0088] 

[Example] Although the example of this invention is given and explained below, this invention is not 
limited to these examples. In addition, in an example, especially, as long as there is no notice, oven- 
dry-weight % is shown"%." 

[0089] To the recording surface side on the paper base material (in the polyethylene layer by the 
side of 140 micrometers in thickness, and a recording surface, anatase mold titanium-dioxide 



content is carried out, and it has 7% of the weight of the layer which contains alkali treatment 
gelatin 1.2 g/m2 and a hardening agent as a back layer in the rear-face side of a recording surface) 
which covered llOOg of examples/, and stencil both sides of m2 with polyethylene, it applied and 
the following [coating liquid -1] was dried so that humid thickness might turn to 125 micrometers. 
[0090] 

[Coating liquid -1] 

Pure water 980ml Particle silica with a mean particle diameter of about 2.5 micrometers 48.2g 
Polyvinyl alcohol of average degree of polymerization 1700 (whenever [ saponification ] 90%) 
24.1 g Surfactant -1 1.2g[0091] 
[Formula 1] 

CH^OOCH3(CF^F2)3H 
HaO,S-CHCOOCH^CF2CF2)4H 

[0092] Subsequently, the coating liquid -2 of the following presentations was applied by 100 
micrometers of humid thickness on this spreading layer, it dried, and the ink jet record form -1 of 
this invention was obtained. Thus, the sum total of the void volume of the obtained coat was 24 
ml/m2. 
[0093] 

[Coating liquid -2] 

Pure water 980ml Particle silica with a mean particle diameter of about 7nm 48.2g Polyvinyl alcohol 
of average degree of polymerization 3500 (whenever [ saponification ] 90%) 
16.1g Surfactant -2 1.2g [0094] 
[Formula 2] 

CpF^SO^— N — CH2COOK 
C3H7 

[0095] Next, ink jet record form which changed coating liquid as follows respectively using [ on the 
Inkjet record form -1 and ] [coating liquid -1] and [coating liquid -2] - 2-10 were created like the 
Inkjet record form -1. 

[0096] Inkjet record form - It is the same as the ink jet record form -1 except having not applied 
2: [coating liquid -2], but [coating liquid -1] having performed spreading twice by 125 micrometers 
of humid thickness. (The sum total of void volume = about 25 ml/m2) 

Inkjet record form - It is the same as the ink jet record form -1 except having applied the humid 
thickness of 3: [coating liquid -1] by 140 micrometers of humid thickness of 80 micrometers and 
[coating liquid -2]. (The sum total of void volume = about 24 ml/m2) 

Inkjet record form - It is the same as the Inkjet record form -1 except having used the silica with 
a mean particle diameter of 1.4 micrometers instead of the silica with a mean particle diameter [ of 
4: [coating liquid -1] ] of 2.5 micrometers. (The sum total of void volume = about 23 ml/m2) 
Inkjet record form - It is the same as the Inkjet record form -1 except having used the colloid 
silica with a mean particle diameter of 0.1 micrometers instead of the silica with a mean particle 
diameter [ of 5: [coating liquid -1] ] of 2.5 micrometers. (The sum total of void volume = about 21 
ml/m2) 

Ink jet record form - After changing the surfactant of 2 and [coating liquid -2] into 1 for the 
surfactant of 6: [coating liquid -1] and applying [coating liquid -2], it is the same as the ink jet 
record form -1 except having applied [coating liquid -1]. (The sum total of void volume = about 24 

ml/m2) 

Inkjet record form - It is the same as the ink jet record form -1 except having performed each 
humid thickness of 7: [coating liquid -1] and [coating liquid -2] by 80 micrometers. (The sum total 
of void volume = about 1 6 ml/m2) 

Inkjet record form - The mean particle diameter of 8 micrometers is the same as the ink jet 



record form -1 instead of a particle silica with a mean particle diameter [ of 8: [coating liquid -1] ] 
of 2.5 micrometers except having used the particle silica. (The sum total of void volume = about 23 
ml/m2) 

Inkjet record form - The mean particle diameter of 12 micrometers is the same as the ink jet 
record form -1 instead of a particle silica with a mean particle diameter [ of 9: [coating liquid -1] ] 
of 2.5 micrometers except having used the particle silica. (The sum total of void volume — about 24 
ml/m2) 

Inkjet record form - The mean particle diameter of 7nm of 10: [coating liquid -2] is the same as 
the ink jet record form -1 except having used the colloid child silica with a mean particle diameter 
of 50nm instead of the particle silica. (The sum total of void volume = about 23 ml/m2) 
About each obtained ink jet record form, using ink jet printer MJ[ by Seiko Epson, Inc. ]-5100C, the 
assessment pattern was printed and the following items were evaluated. 

[0097] (1) Ink absorption capacity : when 30% of the amount of the maximum ink of ** yellow, 6094 
of regurgitation of the amount of the maximum ink of each ink of cyanogen, and Magenta ink was 
made to breathe out at the time of 60% of regurgitation of the amount of the maximum ink of each 
ink of ** yellow and cyanogen, the condition of the overflow of the ink in each case was observed 
visually. 

[0098] [The overflow of ink] 

O X dried within about 10 seconds although it is overflowing slightly immediately after **:printing 
which does not overflow at all immediately after rprinting : it takes a front face 1 0 seconds or more 
to overflow immediately after printing and to dry. 

[0099] (2) Ink absorptivity : homogeneity was made to breathe out and it recorded so that it might 
become 30% of the amount of the maximum ink, respectively, and 20 red~reflex concentration of 
the solid section was measured using the microdensitometer (aperture =200micrometerphi), and 
the value of ** yellow and cyanogen broken by average reflection density in quest of the standard 
deviation of the variation in the concentration was calculated. When ink absorptivity is good, the 
value of non-Lycium chinense becomes [ nonuniformity ] small at an image, but if ink absorptivity 
falls, this each other liquid ink drops will cause beading mutually in the ink jet record paper, it will 
become nonuniformity, and this value will increase. 

[0100] (3) Drying : time amount until it leaves a regular paper in piles and ink stops imprinting 60% 
printing section of yellow and a Magenta in a regular paper after after [ printing ] fixed time amount 
progress was found. 

[0101] (4) Dot diameter : the single dot of black was printed in the single dot diameter (K) of black 
ink, and the yellow solid printing section, and they were observed and asked for the diameter under 
the microscope (K/Y). The diameter measured the area of 20 dots, respectively and asked for this 
as the average of the diameter when carrying out circle conversion. (Unit: micrometer) 
(5) Glossiness : gloss was measured for the printing side 75 degrees using the deflection 
glossmeter (VGS-1001DP) by Nippon Denshoku Industries Co., Ltd. 
[0102] The obtained result is shown in a table 1. 
[0103] <BR> [A table 1] 
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[0104] Inkjet record form of the result of a table 1 to this invention - It turns out that 1, 3, 4, and 
8 have a high ink absorption capacity, good ink absorptivity, and glossiness high in a drying list, and 



dot size is small suitable for high definition ink jet record. On the other hand, although ink 
absorptivity and drying are good, glossiness falls substantially, and even if dot size is large and 
moreover micrifies a liquid ink drop, a high-definition image can obtain easily neither the ink jet 
record form -6 which used the big particle of a mean diameter for the side separated from the 
base material, nor the ink jet record form -2 only using the big particle of a mean diameter. 
[0105] As for the ink jet record form -5 using the small particle of the mean diameter of the 
particle of a side far from a base material, lowering of ink absorptivity is seen at the side near a 
base material. The sum total of void volume is small, ink absorption capacity was lacking and the 
high-definition image was not obtained for the ink jet record form -7. 

[0106] Moreover, ink jet record form of this invention using the big particle of a larger mean 
diameter than the particle contained in the ink jet record form which is the desirable mode of this 
invention - 9 and 10 are compared with the ink jet record form which is the desirable mode of this 
invention, and its glossiness is low a little. 

[0107] It is an ink jet record form like an example 1 except having changed [coating liquid -2] into 
the following [coating liquid-2a] in example 2 example 1. - It is the ink jet record form of a 
configuration like 1-7. - 21-27 were created and it evaluated like the example 1. 
[0108] 

[Coating liquid-2a] 

Pure water 960ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
76.9g Polyvinyl alcohol of average degree of polymerization 1 700 (whenever [ saponification ] 90%) 
9.6g Surfactant -1 1.2g of ink jet record forms -28 as well as the ink jet record form -21 was 
created again except having used the particle calcium carbonate with a mean particle diameter of 
0.07 micrometers instead of the particle calcium carbonate with a mean particle diameter [ of 
[coating liquid-2a] ] of 0.03 micrometers, 

[0109] The object for openings and swelling layer membrane thickness of each ink jet record form 
were as follows. 

[0110] Inkjet record form - 21: sum total [ of void volume ] = — about 26 ml/m2 ink-jet record 
form-22: — sum total [ of void volume ] = — about 25ml[/m ] 2 ink-jet record form-23: — sum 
total [ of void volume ] = — about 25 ml/m2 ink-jet record form-24: — sum total [ of void 
volume ] = — about 25ml /m2 ink-jet record form - 25: sum total [ of void volume ] = — about 23 
ml/m2 ink-jet record form-26: — sum total [ of void volume ] = — about 26 ml/m2 ink-jet record 
form-27 : sum total [ of void volume ] = — about 19 ml/m2 ink-jet record form-28: — sum total 
[ of void volume ] = — the ink jet record form of about 25 ml/m2 ** The same assessment as an 
example 1 is performed, and a result is shown in a table 2. 



[0111] 
[A table 2] 
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[0112] Even if it changes to a particle silica and transposes to a particle calcium carbonate as an 
inorganic bulking agent from the result of a table 2, it turns out that the same effectiveness as an 
example 1 is acquired. 

[0113] It is an ink jet record form like an example 1 except having changed [coating liquid -2] into 
the following [coating liquid-2bs] in example 3 example 1. - It is the ink jet record form of a 
configuration like 1-7. - 31-37 were created and it evaluated like the example 1. 
[0114] 



[Coating liquid-2b] 

Pure water 200ml Alumina sol (catalyst formation the product made from [ndustry, Cataloid AS- 3) 
750ml Polyvinyl alcohol of average degree of polymerization 1 700 (whenever [ saponification ] 90%) 
7.6g Surfactant -1 Except having used the alumina of 1 micrometer of mean diameters instead of 
the alumina sol of [coating liquid-2b], the ink jet record form -38 as well as the ink jet record form 
-31 was created, and 1.2g was evaluated like the example 1 again. 

[0115] The object for openings and swelling layer membrane thickness of each Inkjet record form 
were as follows. 

[01 16] Inkjet record form - 31: sum total [ of void volume ] = — about 22 ml/m2 ink-jet record 
form-32: — sum total [ of void volume ] = — about 25 ml/m2 ink-jet record form-33: — sum total 
[ of void volume ] = — about 22 ml/m2 ink-jet record form-34: — sum total [ of void volume ] = - 
- an about 21 ml/m2 ink-jet record form - 35: — sum total [ of void volume ] = — about 21ml 
[/m ] 2 ink-jet record form-36: — sum total [ of void volume ] = — about 24 ml/m2 ink-jet record 
form-37: — sum total [ of void volume ] = — about 15 ml/m2 ink-jet record form-38: — sum total 
] of void volume ] = — about 21 ml/m2 result It is shown in a table 3. 
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[A table 3] 
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[0118] Even if it changes to a particle silica and transposes to particle alumina sol as an inorganic 
bulking agent from the result of a table 3, it turns out that the same effectiveness as an example 1 
is acquired. 

[0119] Although it was opaque and the case where a glossy paper base material was used was 
explained by this example, the suitable ink jet record form for the application using transparency of 
CFM used for color displays, such as the color-separation version at the time of creating what 
observes a record image by projection to a screen etc., and the positive version of color printing by 
optical instruments, such as a slide and OHP, or liquid crystal, can be offered by using a 
transparent base material. 

[0120] Moreover, although the case where it mainly uses for an ink jet method has been explained 
about the ink jet record form of this invention, it can use suitable for record by record devices, 
such as various writing materials, a pen plotter, etc. which use water color ink besides an ink jet 
method. 
[0121] 

[Effect of the Invention] If the Inkjet record approach using the configuration of the ink jet record 
form of this invention and this is used as the example proved, since the flare of the dot size in the 
record paper can be controlled small, maintaining high ink absorptivity even if it could attain good 
ink absorptivity and the liquid ink drop moreover micrified, maintaining high glossiness, a high- 
definition color picture is recordable. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet record approach using the Inkjet record 
form and this which were excellent in ink absorptivity and glossiness in more detail about the ink 
jet record approach using the ink jet record form and this which record using water color ink. 
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PRIOR ART 



[Description of the Prior Art] although Inkjet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-color-izing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an ink jet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful and absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference shpuld be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an Inkjet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in the clad layer indicated by the Inkjet record form which carried out 
humidity of the coating for surface treatment to the low size stencil indicated by JP,52-53012,A, 
the Inkjet record form which prepared the coated layer of ink absorptivity in the support surface 
indicated by JP,55-5830,A, and JP,56-157,A The Inkjet record form containing non-colloid silica 
powder, the ink jet record form which used together the Inorganic pigment indicated by JP,57- 
107878,A and the organic pigment, The Inkjet record form which has two hole distribution peaks 
indicated by JP,58-1 10287,A, The Inkjet record form which consists of a vertical twoHayer porous 
layer indicated by JP,62-1 1 1 782,A, The Inkjet record form which has the Infinite form crack 
indicated by JP,59-68292,A, 59-123696, 60-18383, etc.. The Inkjet record form which has the 
impalpable powder layer indicated by JP,61-135786.A, 61-148092, 62-149475, etc., JP,63- 
252779,A, JP, 1-1 08083, A, 2-136279, The Inkjet record form containing the pigment which has the 
specific physical-properties value indicated by 3-65376, 3-27976, etc., or a particle silica, JP,57- 
14091, A, 60-219083, 60-210984, 61-20797, 61-188183, JP,5-51470,A, 5-278324, 6-92011, 6- 
183134. The Inkjet record form containing particle silicas, such as a colloid silica indicated by 7- 
137431, 7-276789, etc.. And JP.2-276671,A, 3-67684, 3-215082, Many Inkjet record forms 
containing the hydrated alumina particle Indicated by 3-251488, 4-67986, 4-263983, 5-16517, etc. 
are known. 

[0007] However, since many Ink absorbing layers with many openings will have Irregularity with 
micro interface with air and coat front face, the incident light to an ink absorbing layer is scattered 
about or transparency is barred when an ink absorbing layer absorbs ink or it consists of only 
layers which have many openings for holding. It becomes or tends to be hard to come out opaquely 
lusteriess. 

[0008] Moreover, in order to form an opening, there is a fault out of which the smooth nature on 



the front face of a coat by own irregularity of a pigment or the irregularity of the secondary floe of 
a pigment falls, and gloss cannot come easily. 

[0009] Then, although the technique which gives high glossiness by carrying out calender 
processing of the gloss manifestation layer which turns into an ink acceptance layer from a 
colloidal particle with a mean particle diameter of 300nm or less represented by the amorphism 
silica alumina as a principal component at JP,7-101142,A in order to give gloss further after this 
one by one at a laminating and 7-1 17335 was indicated, by this approach, ink absorptivity and 
glossiness became scramble and were not able to say that it was enough. 

[0010] Furthermore, it was difficult to obtain the high image of color repeatability or the depth of 
shade, an image becoming whitish, having the fault of color repeatability and the depth of shade 
falling, and maintaining high glossiness and transparency in an ink absorbing layer with many 
openings, since light stops easily being able to reach the ink which permeated the opening. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If the ink jet record approach using the configuration of the ink jet record 
form of this invention and this is used as the example proved, since the flare of the dot size in the 
record paper can be controlled small, maintaining high ink absorptivity even if it could attain good 
ink absorptivity and the liquid ink drop moreover micrified, maintaining high glossiness, a high- 
definition color picture is recordable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and the object of this invention is in printing by water color ink to offer the ink jet 
record approach using the ink jet record form and this which have high ink absorptivity and made 
possible high-definition image formation with high glossiness and transparency. 
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MEANS 



[Means for Solving the Problem] The above-mentioned object of this invention is attained by the 
following configurations. 

[0013] 1. Ink-jet record form characterized by for mean particle diameter of solid-state particle (A) 
contained in opening layer of side separated from base material in ink jet record form which comes 
to prepare at least two-layer opening layer containing solid-state particle and hydrophilic binder on 
base material to be smaller than mean particle diameter of solid-state particle (B) contained in 
opening layer of side nearer than base material, and for the sum total of void volume of said 
opening layer to be two or more 20 ml/m. 

[0014] 2. Inkjet record form given in said 1 characterized by said base material being hydrophobic 
base material. 

[0015] 3. Said 1 to which said solid-state particle (A) is characterized by being silica system 
particle with a mean particle diameter of 7-30nm, or ink jet record form given in 2. 
[0016] 4. Said 1 characterized by being calcium-carbonate particle said whose solid— state particle 
(A) is mean particle diameter of 10-50nm, or ink jet record form given in 2. 

[0017] 5. Said 1 characterized by being alumina or hydrated alumina particle said whose solid-state 
particle (A) is mean particle diameter of 10-100nm, or ink jet record form given in 2. 
[0018] 6. Inkjet record form given in said any 1 term of 1-5 to which said solid-state particle (B) is 
characterized by being silica system particle with a secondary [ an average of] particle size of 1- 
10 micrometers. 

[0019] 7. Inkjet record form given in said any 1 term of 1-6 characterized by at least one sort of 

said hydrophilic binder being polyvinyl alcohol or cation denaturation polyvinyl alcohol. 

[0020] 8. Inkjet record approach characterized by printing on conditions from which amount of 

maximum regurgitation ink becomes said any 1 term of 1-7 with two or more 20 ml/m using ink jet 

recording ink which contains water soluble dye in ink jet record form of publication. 

[0021] Hereafter, this invention is explained to a detail. 

[0022] The opening layer which the ink jet record form of this invention has consists of the opening 
formed between solid-state particles the binder of a hydrophilic property, inorganic, or organic. 
[0023] The formation approach of the typical opening by the solid-state particle is explained below. 

[0024] (1) Apply the coating liquid containing a porosity solid-state particle and a hydrophilic binder 
on a base material. The approach of forming an opening between the inside of a porosity particle, 
or a particle, the approach of applying the coating liquid containing the solid-state particle which 
has the volume more than equivalent weight (preferably 1.0 or more times) in general to (2) 
hydrophilic-property binder, and a hydrophilic binder on a base material, and creating an opening 
between solid-state particles, (3) Approach mean particle diameter makes solid-state particle 
about 0.1 micrometers or less condense at the time of coating liquid preparation or coat formation, 
forms a secondary particle or the three-dimensional structure, and creates an opening. 
[0025] As for the opening formation approach in the ink jet record form of this invention, it is 
desirable to use the approach of not much not reducing the glossiness of an ink jet record form, by 
any aforementioned approach, although it is good. Although the approach (1) was generally 
excellent in ink absorptivity and it was widely used by coat paper etc. from before, the porosity 



solid-state particle was a particle with the big particle diameter of the micron order which the 
secondary most is condensing so that it might be represented by the synthetic infinite form silica, 
and was difficult to acquire glossiness sufficient in just the opening layer obtained by this approach. 

[0026] In the condition of having not covered said swelling layer by making the swelling layer which 
consists of a hydrophilic binder forming in the maximum front face of the ink jet detail paper, even 
if the gloss of the opening layer itself is a low case somewhat, existence of a surface swelling layer 
can give high glossiness. However, when the size of the irregularity of an opening layer is too large, 
since the glossy high grant by the swelling layer is absorbed by the lower layer opening layer after 
it becomes difficult and is temporarily absorbed by this swelling layer, the rate of absorption of ink 
becomes rate-limiting [ the rate of absorption of the ink to a surface swelling layer ], and it 
becomes slow. The more it thickens this surface swelling layer for the reason on a surface gloss 
disposition, this inclination will become strong and, the more the absorptivity of ink will show only 
absorptivity comparable as the time of the whole being a swelling layer substantially. 
[0027] Then, it found out that high glossiness could be given, maintaining high ink absorptivity by 
preparing the opening layer which contains a two-layer solid-state particle at least on a base 
material in this invention, and preparing the opening layer for which the mean particle diameter of 
the solid-state particle (A) contained in the layer of the side which is separated from a base 
material used the small particle compared with the mean particle diameter of the solid-state 
particle (B) contained in the layer of a near side from the base material. 

[0028] Here, although the mean particle diameter of a solid-state particle (A) should be just small 
compared with it of a solid-state particle (B), it depends 1/5 preferably and is 1/10 preferably. 
[0029] It is using the above (2) thru/or (3) for formation of the opening layer for ink absorption of 
the ink jet record form of this invention as a desirable approach as an opening layer of the side 
(upper layer) which is separated from a base material. 

[0030] Moreover, when a swelling layer is prepared as the middle class between two-layer opening 
layers, as for ink rate of absorption, it is desirable that the layer which this medium swelling layer 
may become rate-limiting, may become late depending on a binder presentation or thickness, and 
contains said solid-state particle (A), and the layer containing said solid-state particle (B) adjoin. 
[0031] When there is an ink absorption layer in the opening layer containing a solid-state particle, 
as a solid-state particle, a well-known solid-state particle inorganic [ various kinds of ] or organic 
can be conventionally used in an ink jet record form. As an example of the non-subtlety particle 
used, white inorganic pigments, such as precipitated calcium carbonate, whiting, a magnesium 
carbonate, a kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, 
zinc hydroxide, zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a 
calcium silicate, a magnesium silicate, synthetic amorphous silica, a gaseous-phase method silica, 
colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a 
lithopone, a zeolite, and a magnesium hydroxide etc. can be mentioned 

[0032] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned. 
[0033] As for the solid-state particle (A) of the point of high concentration being attained, and a 
clear image being recorded and being able to manufacture by low cost to this invention, it is 
desirable to use the solid-state particle chosen from a silica particle, a calcium carbonate, and a 
hydrated alumina particle. 

[0034] The synthetic silica which could use various kinds of well-known silica system particles by 
the ink jet conventionally as a silica system particle preferably used for this invention, for example, 
was compounded by wet or the gaseous-phase method, colloidal silica, and the silica of the 
configuration of the porosity silica arbitration which a primary particle condenses and forms the 
secondary particle can be used. As such an example, for example, the synthetic amorphous silica 
indicated by JP.55-51583,A, 56-148583, etc.. For example, the silica ultrafine particle compounded 
by the gaseous-phase method indicated by JP.60-204390,A. The synthetic infinite form silica 
containing the fluorine indicated by JP,60-222282,A, The synthetic infinite form silica in which 
surface treatment was carried out by the silane coupling agent indicated by JP,60-224580,A and 



62-178384. For example, the spherical silica indicated by JP.62-183382.A and 63-104878, The 
synthetic silica particle whose Na20 content indicated by JP.63-317381,A is 0.5 % of the weight or 
more. The specific surface area indicated by JP,1-115677,A The synthetic silica particle more than 
100m2/g, The synthetic silica particle which was indicated by JP,62-286787,A and by which 
alumina surface treatment was carried out, The synthetic silica particle by which surface treatment 
was carried out by calcium and Mg which were indicated by JP.1-259982A or Ba, The colloidal 
silica oil absorption was indicated to be by a 180ml [/g ] or more composition silica particle and 
JP,57-14091A The cationic colloidal silica indicated by JP,60-21 9084A JP,6-92011A 6-297830, 
and 7-81214, And the colloidal silica which connected in the shape of [ which was indicated by 
JP,5-278324,A and 7-81214 ] a rosary, or branched can be mentioned. 

[0035] However, in order to obtain high glossiness and high void volume, it is desirable to use the 
silica ultrafine particle whose mean particle diameter is 7-30nm for the opening layer of the side 
separated especially from the base material. This silica particle may be the object which cation 
denaturation could be carried out in the front face, and was processed by aluminum, calcium, Mg, 
Ba, etc. 

[0036] moreover, as a calcium carbonate preferably used for the ink jet record form of this 
invention For example, JP,57-12486,A, 57-129778, 58-55283, The precipitated calcium carbonate 
which has specific surface area in the specification indicated by 61-20792, The needle pillar- 
shaped calcium carbonate indicated by JP,63-57277.A **** JP,4-250091.A, The calcium- 
carbonate particle which the specific needlelike primary particle indicated by JP,3-251487,A 
condensed, and formed the secondary particle, the needle which has the specific oil absorption 
indicated by JP,4-250091,A and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium 
carbonate, the spherical precipitated calcium carbonate indicated by JP,7-40648,A are mentioned. 
[0037] It is desirable that particle size uses calcium-carbonate particle about 0.1 micrometers or 
less for the opening layer of the side separated especially from the base material, and it is 
desirable to use the calcium-carbonate particle especially whose mean particle diameter is 10- 
50nm. 

[0038] Furthermore, in the opening layer of the side separated from the base material, the mean 
particle diameter of an alumina or hydrated alumina has desirable about 0.2 micrometers or less, 
especially the alumina or hydrated alumina preferably used for this invention has the pore whose 
radius it is 10-100nm and is 3-1 Onm, and it is especially desirable that they are the porosity 
alumina whose sum of this pore volume is 0.2 - 2 ml/g, or its hydrated compound. The 
measurement means of pore volume can be measured with a well-known nitrogen adsorption 
process to an alumina or the desiccation solid content of hydrated alumina. 

[0039] An alumina or hydrated alumina may be crystallinity, or may be amorphous, and although a 
configuration can use the object of the configuration of arbitration, such as an infinite form particle, 
a spherical particle, and a fiber particle, in order to obtain high void volume, it is desirable to use a 
fibrous thing. 

[0040] Moreover, the solid-state particle (B) of this invention has the desirable silica particle 
points, such as ink absorptivity and low cost, to whose secondary [ an average of ] particle size is 
1—10 micrometers. 

[0041] The above-mentioned opening layer of the ink jet record form of this invention needs to 
contain the hydrophilic binder, in order to maintain the property as a coat. 
[0042] However, it is important for a hydrophilic binder to swell, to swell in the activity of a 
hydrophilic binder, at the time of the osmosis in early stages of ink, and not to take up an opening 
substantially, and a hydrophilic binder with low bloating tendency is comparatively used preferably 
near a room temperature from this viewpoint Especially a desirable hydrophilic binder is the 
polyvinyl alcohol or cation denaturation polyvinyl alcohol of perfect or partial saponification, and is 
**. 

[0043] one especially desirable also in polyvinyl alcohol — whenever [ saponification ] — 80 or 
more parts — or full saponification is carried out Moreover, from a viewpoint which improves coat 
brittleness, 500-3500 are desirable especially desirable, and, as for the average degree of 
polymerization of polyvinyl alcohol, the thing of 1000-3500 is used. 

[0044] Moreover, it is polyvinyl alcohol which has the 1-3rd class amino group which is indicated by 



JP,61-10483,A. for example, and the 4th class ammonium in the principal chain of the above- 
mentioned polyvinyl alcohol, or a side chain as cation denaturation polyvinyl alcohol. 
[0045] Moreover, although other hydrophilic binders can be made to contain in said opening layer, 
as for those hydrophilic binders, it is preferably desirable that it is 20 or less % of the weight in 
general to the above-mentioned polyvinyl alcohol or cation denaturation polyvinyl alcohol. 
[0046] Next, when forming the opening layer of the side which is separated from the opening layer 
of the ink jet record form of this invention, especially a base material, said approach (2) used 
preferably and (3) are further explained to a detail below. 

[0047] It is good to carry out voidage preferably by said approach (2) more than 1 50 capacity %. 
Although the upper limit of voidage generally changes with the class of bulking agent, or the 
classes of hydrophilic binder, generally it is below 200 capacity % from the reinforcement as a coat, 
brittleness, etc. 

[0048] Especially in order to carry out voidage to more than 1 00 capacity %, the ratio of a solid- 
state particle and a hydrophilic binder is important, and it is desirable that the weight ratio to the 
hydrophilic binder of this solid-state particle carries out to 10 or more and less than 200 by this 
approach. This weight ratio becomes difficult [ it / for void volume to obtain 100% or more less 
than by ten ], and the brittleness of a coat deteriorates in the case of 200 or more. 
[0049] In this case, it is desirable to use a calcium-carbonate particle, an aforementioned alumina, 
or an aforementioned hydrated alumina particle especially. 

[0050] Said approach (3) is the approach of forming a flocculation condition and forming the 
network structure into a coat, and into the water solution which contains a hydrophilic binder 
preferably, the primary ultrafine particle in a distributed condition is formed via the condition of 
condensing each other, where a point of contact is restricted comparatively, that such a 
flocculation condition is linear or the condition that what formed floe in the shape of branching was 
distributed in the water solution — or the condition of such floes condensing each other further 
and taking the three-dimension network structure in a water solution is included. 
[0051] Even if it is which case, detailed structure can be formed into the formed coat by carrying 
out spreading desiccation of this water solution on a base material. 

[0052] Thus, in general, from the magnitude of a primary particle, the magnitude of the detailed 
opening in the obtained coat is about several times those magnitude of this, and has the 
description which is the opening of detailed magnitude. 

[0053] It is formed in the water solution which has the approach of being hard to condense a 
primary particle to each other, carrying out ultralow-volume addition of the hydrophilic polymer 
which accelerates condensation of a particle in the water solution containing the hydrophilic 
polymer which can exist in stability as an approach of forming such a flocculation condition, for 
example, and forming condensation slightly, or the water-soluble polymer which can perform a 
primary particle front face and weak coupling. 

[0054] It is desirable from that the latter approach tends to form the amount of an opening in 
stability especially in this invention that it is comparatively easy to control, that more amounts of 
openings are obtained as compared with the amount of the particle to be used, and a coat with the 
still higher glossiness of a coat being obtained. 

[0055] In this case, especially a desirable thing is the case where use said particle silica as a 
primary particle, and polyvinyl alcohol or cation denaturation polyvinyl alcohol is used as a 
hydrophilic binder. In this case, hydrogen bond with weak silanol group of a particle silica front face 
and hydroxyl group of vinyl alcohol is performed, and a flocculation object is formed. 
[0056] The particle silica compounded by the synthetic approach called a gaseous-phase method 
especially as such a particle silica is used preferably. 

[0057] By this approach, as a hydrophilic binder, as for especially the polymerization degree of the 
polyvinyl alcohol used preferably, 1000 or more are desirable, and it is desirable in order for 1500 
especially or more to carry out for not causing a crack to a coat. 

[0058] Here, the ratios of polyvinyl alcohol and the above-mentioned silica are 1:10-1:1 in general, 
and the range of them is 1:7-1:2 preferably. 

[0059] It explains briefly [ below ] about the approach of forming the coat which contains a 
flocculation object using polyvinyl alcohol and a particle silica. 



[0060] In the polyvinyl alcohol water solution (in general 5-15%) which maintained pH at 6-8. and 
the temperature of about 40 degrees C. it adds gradually, strong-agitating silica dispersion liquid (in 
general 5 - 15%), and an ultrasonic disperser, a high-speed homogenizer. etc. distribute after 
addition termination. In this case, various kinds of surfactants may be made to exist if needed. 
^ Subsequently, after adding various kinds of additives, it adjusts to target viscosity required for 
spreading, and the coat which has the above-mentioned opening by applying and drying by the 
well-known approach on a base material is obtained. 

[0061] Although it is desirable in this invention to contain various kinds of oil droplets in order to 
improve the brittleness of a coat the solubility over water [ in / as such an oil droplet / a room 
temperature ] — about 0.01 or less % of the weight of a hydrophobic high-boiling point organic 
solvent (for example, a liquid paraffin — ) dioctyl phthalate, tricresyl phosphate, a silicone oil, etc. 
and a polymer particle (for example, styrene — ) The particle to which the polymerization of the 
one or more sorts was carried out for polymerization nature monomers, such as butyl acrylate. a 
divinylbenzene, butyl methacr/late, and hydroxyl ethyl methacrylate, can be made to contain. Such 
an oil droplet can be preferably used ten to 50% of the weight to a hydrophilic binder. 
[0062] The sum total of the void volume of the opening layer of the ink jet record form of this 
invention is two or more [ 20ml //m / per two ] 1m of ink jet record forms. When the sum total of 
void volume is less than two 20 ml/m, although the absorptivity of the amount of low ink is good, 
ink overflows in the case of printing of the high amount of ink, image quality is reduced or problems, 
like drying [ after printing ] is late tend to generate it 

[0063] On the other hand, although especially the upper limit of the sum total of void volume is not 
restricted, the desiccation thickness of an opening layer is two or less 40 ml/m in general from it 
being required in order that making it 50 micrometers or less in general may not worsen the 
physical characteristic of coats, such as a crack. 

[0064] Therefore, in order to attain the sum total of two or more 20 ml/m void volume, it is 
desirable to carry out voidage of an opening layer more than 100 capacity %. 

[0065] Void volume is the value which deducted the total amount of the capacity of solid content, 
such as a binder in an opening layer, and various kinds of bulking agents, from the desiccation 
thickness in an opening layer, and voidage shows the rate of the amount of openings to the 
capacity of these solid content here. 

[0066] It is the range which does not have an adverse effect on the effectiveness in this invention 
and a bloating tendency ink absorption layer may be prepared In this case, since it is required to 
show high bloating tendency to a liquid ink drop, the hydrophilic binder in which liquid ink bloating 
tendency is shown is used as a main configuration of this swelling layer. As a hydrophilic binder 
used preferably For example, gelatin or a gelatin derivative, a polyvinyl pyrrolidone (about 200,000 
or more have desirable average molecular weight), A pullulan, polyvinyl alcohol or its derivative, a 
polyethylene glycol (100,000 or more have desirable average molecular weight). A carboxymethyl 
cellulose, hydroxyethyl cellulose, a dextran, A dextrin, polyacrylic acid and its salt, an agar, a kappa 
carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, locust bean gum, A 
polyalkylene oxide system copolymerization nature polymer given in an alginic acid, gum arable, a 
pullulan, JP,7-1 95826,A. and 7-9757, Polymers, such as independent or a copolymer which repeats 
and has these vinyl monomers of the vinyl monomer which has the carboxyl group and sulfonic 
group of a publication, can be mentioned to a water-soluble polyvinyl butyral or JP,62-245260,A. 
These hydrophilic binders may be used independently and may use two or more sorts together. 
[0067] Since a swelling layer needs to have the early permeability and the bloating tendency over 
liquid ink, it contains at least one sort as which 200,000 or more polyvinyl pyrrolidones are chosen 
as for molecular weight, and about 50,000 or more polyethylene oxide and molecular weight are 
chosen for molecular weight from the copolymer of 100,000 or more polyethylene oxide and 
polypropylene oxide, hydroxyethyl cellulose, and polyacrylamide preferably as a hydrophilic binder of 
a swelling layer. 

[0068] Moreover, it is desirable to use reversibly a part of hydrophilic binder in which sol gel 
transformation is possible from a viewpoint of stability high-speed spreading, and it is desirable 
from this point to use at least one sort of gelatin, a gelatin derivative, and a kappa carrageenan. 
[0069] In this invention, various kinds of well-known surfactants can be used. In order to make the 



flare degree of a liquid ink drop large comparatively, it is desirable to use the surfactant which 
generally lowers surface tension, and it is desirable to use an anion system surfactant and a 
fluorochemical surfactant especially. 

[0070] Various kinds of additives can be made to contain if needed in the ink receptiveness layer 
of the arbitration of the ink jet record form of this invention. 

[0071] For example, an ultraviolet ray absorbent given in JP,57-74193A 57-87988, and 62-261476, 
JP,57-74192A 57-87989, 60-72785. The fading inhibitor indicated by 61-146591. JP,1-95091.A. 
3-13376, etc., An anion, a cation or the various surfactants of Nonion, JP,59-42993,A, The 
fluorescent brightener indicated by 59-52689. 62-280069. 61-242871. JP.4-219266,A. etc.. Various 
well-known additives, such as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric 
acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium carbonate, a 
defoaming agent, and a JIECHIREN glycol, antiseptics, a thickener, a hardening agent, an antistatic 
agent, and a mat agent, can also be made to contain. 

[0072] An inorganic or organic hardening agent can be used as a hardening agent, for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyi system compound, s-triazine system compound. N-methylol system 
compound, a carbodiimide system compound, ethylene imino ♦*******, etc. can be used. 
[0073] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A. a basic latex polymer of JP.57-36692,A, JP,4-1 5744.B, JP,61- 
58788,A, and 62-174184, and given in JP,61-47290,A etc. can be used more than a kind as a deck- 
watertight-luminaire-ized agent of an image. 

[0074] As a base material of the Inkjet record form of this invention, a thing well-known as a 
record form for ink jets can be used suitably conventionally. 

[0075] The thing of a property which bears the radiant heat when being able to mention the film 
which consists of ingredients, such as polyester system resin, diacetate system resin, triacetate 
system resin, acrylic resin, polycarbonate system resin, polyvinyl chloride system resin, polyimide 
system resin, cellophane, and celluloid, a plate, a glass plate, etc. as a transparence base material, 
for example, and being used as an OHP also in this is desirable, and especially polyethylene 
terephthalate is desirable. As thickness of such a transparent base material, about 1 0-200 
micrometers is desirable. 

[0076] Moreover, although what carried out opacification processing of the sheet which consists of 
common paper, a synthetic paper, resin coat paper, cloth, timber, a metal, etc. as a base material to 
be used, for example, a plate, and the above-mentioned translucency base material with the well- 
known means can be mentioned when there is no transparent need The so-called White pet which 
comes to add white pigments to the resin coat paper (the so-called RC paper) which has the 
polyolefin resin enveloping layer which added white pigments etc. at least to one side of a base 
paper, and polyethylene terephthalate is desirable. It is desirable to perform corona discharge 
treatment, undercoating processing, etc. to a base material in advance of spreading of an ink 
absorbing layer for the object, such as to enlarge bond strength of a base material and an ink 
television layer. Furthermore, the ink jet record form of this invention does not necessarily need to 
be coloriessness, and may be a colored ink jet record form. 

[0077] Also in these, as a base material of this invention, a hydrophobic base material is desirable, 
for example, are polyethylene terephthalate. polyolefin resin coat paper, and the White pet. 
[0078] Although it can carry out by choosing suitably the approach of applying the layer containing 
the non-subtlety particle of this invention on a base material from a well-known approach, the 
extrusion coat method which uses a hopper the roll coat method, the rod bar coat method, the air 
knife coat method, a spray coating method, the curtain coat method, or given in. a U.S. Pat No. 
2681294 official report is used preferably. 

[0079] Moreover, after it cools and the gel state takes after applying on a base material as 
indicated by JP,6-64306,A in using the hydrophilic binder in which sol gel transformation, such as 
gelatin, and a gelatin derivative, a kappa carrageenan, is possible, you may carry out by the 
approach of drying by the cold dry cleaning method. 

[0080] In case image recording is carried out using the ink jet record form of this invention, the 



record approach which used water color ink is used. 

[0081] The ink jet recording ink (only henceforth ink jet recording ink) containing the water soluble 
dye said by this invention is the following water soluble dye and a solvent object, and recording ink 
that consists of other additives. Water soluble dye. such as direct dye well-known as water soluble 
dye at an ink jet, acid dye, basic dye, reactive dye, or a food dye, can be used. 
[0082] As a solvent of ink jet recording ink, water and water-soluble, various organic solvents. For 
example, methyl alcohol, isopropyl alcohol, n-butyl alcohol. Alcohols, such as tert-butyl alcohol and 
isobutyl alcohol; Dimethylformamide, Amides, such as dimethylacetamide; Ketones, such as an 
acetone and diacetone alcohol, or a ketone-alcohol; tetrahydrofuran. Ether, such as dioxane; 
Polyalkylene glycols; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol. 
Propylene glycol, a butylene glycol, triethylene glycol. 1. 2. 6-hexane triol. thiodiglycol, hexylene 
glycol, Polyhydric alcohol, such as a diethylene glycol, a glycerol, and triethanolamine; Ethylene 
glycol methyl ether, The low-grade alkyi ether of polyhydric alcohol, such as the diethylene-glycol 
methyl (or ethyl) ether and the triethylene glycol monobutyl ether, is mentioned. 
[0083] Also in the water-soluble organic solvent of these many, the low-grade alkyI ether of the 
polyhydric alcohol of polyhydric alcohol, such as a diethylene glycol, triethanolamine, and a glycerol, 
and the triethylene glycol monobutyl ether etc. is desirable. 

[0084] As an additive of other ink jet recording ink. pH modifier, a sequestering agent, an antifungal 
agent, a viscosity controlling agent, a surface tension regulator, a wetting agent, a surfactant, a 
rusr-proofer, etc. are mentioned, for example. 

[0085] In order that the wettability to an ink jet record form may make it good, in 20 degrees C. ink 
jet recording ink has desirable 25 - 60 dyn/cm, and it is desirable to have the surface tension of 30 
- 50 dyn/cm within the limits more preferably. 

[0086] the ink jet recording method in which the regurgitation [ ink jet recording ink ] of the ink 
regurgitation method at the time of carrying out image recording using the ink jet record form of 
this invention is possible — it is — ****ing — for example, "ink jet record technical trend" 
Nakamura [ Koichi ] editing — recording methods, such as a continuation injection electrification 
control system, a method on demand, etc. of a publication, can be used for work (Japanese 
Science-information, 1995) p.1-14. However, bigger effectiveness can be acquired by using it also 
in these, applying to the recording method of a method on demand. 

[0087] The ink maximum delivery in this invention is the maximum of the amount of ink volume per 
[ which can be used when the ink jet printer used for this invention outputs all the usual images ] 
unit volume. For example, it is not necessarily the ink maximum delivery which added the amount of 
ink for obtaining the maximum density of yellow. Magenta, cyanogen, and black each monochrome 
in the case of the printer for color pictures. An ink maximum delivery can be calculated by count, if 
the volume of one drop of ink jet recording ink is known and the array approach of the drop for 
forming an image is known. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Although the example of this invention is given and explained below, this invention is not 
limited to these examples. In addition, in an example, especially, as long as there is no notice, oven- 
dry-weight % is shown"%/' 

[0089] To the recording surface side on the paper base material (in the polyethylene layer by the 
side of 140 micrometers in thickness, and a recording surface, anatase mold titanium-dioxide 
content is carried out and it has 7% of the weight of the layer which contains alkali treatment 
gelatin 1.2 g/m2 and a hardening agent as a back layer in the rear-face side of a recording surface) 
which covered llOOg of examples/, and stencil both sides of m2 with polyethylene, it applied and 
the following [coating liquid -1] was dried so that humid thickness might turn to 125 micrometers 
[0090] 

[Coating liquid -1] 

Pure water 980ml Particle silica with a mean particle diameter of about 2.5 micrometers 48.2g 
Polyvinyl alcohol of average degree of polymerization 1700 (whenever [ saponification ] 90%) 
24.1 g Surfactant -1 1.2g[0091] 
[Formula 1] 

CH2COOCM3(CF2CF2)3H 
ltaO3S~CHC00CH3(CF2CF2)4H 

[0092] Subsequently, the coating liquid -2 of the following presentations was applied by 100 
micrometers of humid thickness on this spreading layer, it dried, and the Inkjet record form -1 of 
this invention was obtained Thus, the sum total of the void volume of the obtained coat was 24 
ml/m2. 
[0093] 

[Coating liquid -2] 

Pure water 980ml Particle silica with a mean particle diameter of about 7nm 48.2g Polyvinyl alcohol 
of average degree of polymerization 3500 (whenever [ saponification ] 90%) 
16.1g Surfactant -2 1.2g [0094] 
[Formula 2] 

CoFiySOs— N — CH2COOK 

C3H7 

[0095] Next, ink jet record form which changed coating liquid as follows respectively using [ on the 
ink jet record form -1 and ] [coating liquid -1] and [coating liquid -2] - 2-10 were created like the 
ink jet record form -1. 

[0096] Inkjet record form - It is the same as the ink jet record form -1 except having not applied 
2: [coating liquid -2], but [coating liquid -1] having performed spreading twice by 125 micrometers 
of humid thickness. (The sum total of void volume = about 25 ml/m2) 

Inkjet record form - It is the same as the ink jet record form -1 except having applied the humid 



thickness of 3: [coating liquid -1] by 140 micrometers of humid thickness of 80 micrometers and 
[coating liquid -2], (The sum total of void volume = about 24 ml/m2) 

Inkjet record form - It is the same as the Inkjet record form -1 except having used the silica with 
a mean particle diameter of 1.4 micrometers instead of the silica with a mean particle diameter [ of 
4: [coating liquid -1] ] of 2.5 micrometers. (The sum total of void volume = about 23 ml/m2) 
Inkjet record form - It is the same as the ink jet record form ~1 except having used the colloid 
silica with a mean particle diameter of 0.1 micrometers instead of the silica with a mean particle 
diameter [ of 5: [coating liquid -1] ] of 2.5 micrometers. (The sum total of void volume = about 21 
ml/m2) 

Inkjet record form - After changing the surfactant of 2 and [coating liquid -2] into 1 for the 
surfactant of 6: [coating liquid -1] and applying [coating liquid -2], it is the same as the Inkjet 
record form ~1 except having applied [coating liquid -1], (The sum total of void volume = about 24 
ml/m2) 

Inkjet record form - It is the same as the ink jet record form -1 except having performed each 
humid thickness of 7: [coating liquid ~1] and [coating liquid -2] by 80 micrometers. (The sum total 
of void volume = about 1 6 ml/m2) 

Inkjet record form - The mean particle diameter of 8 micrometers is the same as the Inkjet 
record form -1 instead of a particle silica with a mean particle diameter [ of 8: [coating liquid -1] ] 
of 2.5 micrometers except having used the particle silica. (The sum total of void volume = about 23 
ml/m2) 

Inkjet record form - The mean particle diameter of 12 micrometers is the same as the Inkjet 
record form -1 instead of a particle silica with a mean particle diameter [ of 9: [coating liquid -1] ] 
of 2.5 micrometers except having used the particle silica. (The sum total of void volume = about 24 
ml/m2) 

Inkjet record form - The mean particle diameter of 7nm of 10: [coating liquid -2] is the same as 
the Inkjet record form -1 except having used the colloid child silica with a mean particle diameter 
of 50nm instead of the particle silica. (The sum total of void volume = about 23 ml/m2) 
About each obtained Inkjet record form, using ink jet printer MJ[ by Seiko Epson, Inc. ]-5100C, the 
assessment pattern was printed and the following items were evaluated. 

[0097] (1) Ink absorption capacity ; when 30% of the amount of the maximum ink of ** yellow, 60% 
of regurgitation of the amount of the maximum ink of each ink of cyanogen, and Magenta ink was 
made to breathe out at the time of 60% of regurgitation of the amount of the maximum ink of each 
ink of ** yellow and cyanogen, the condition of the overflow of the ink in each case was observed 
visually. 

[0098] [The overflow of ink] 

O x dried within about 10 seconds although it is overflowing slightly immediately after **:printing 
which does not overflow at all immediately after rprlnting : It takes a front face 10 seconds or more 
to overflow immediately after printing and to dry. 

[0099] (2) Ink absorptivity : homogeneity was made to breathe out and it recorded so that it might 
become 30% of the amount of the maximum ink, respectively, and 20 red-reflex concentration of 
the solid section was measured using the microdensltometer (aperture =200micrometerphi), and 
the value of *♦ yellow and cyanogen broken by average reflection density in quest of the standard 
deviation of the variation In the concentration was calculated When ink absorptivity is good, the 
value of non-Lycium chinense becomes [ nonunlformlty ] small at an image, but if Ink absorptivity 
falls, this each other liquid ink drops will cause beading mutually In the Inkjet record paper, it will 
become nonunlformlty, and this value will increase. 

[0100] (3) Drying : time amount until it leaves a regular paper in piles and Ink stops imprinting 60% 
printing section of yellow and a Magenta in a regular paper after after [ printing ] fixed time amount 
progress was found 

[0101] (4) Dot diameter : the single dot of black was printed in the single dot diameter (K) of black 
ink, and the yellow solid printing section, and they were observed and asked for the diameter under 
the microscope (K/Y). The diameter measured the area of 20 dots, respectively and asked for this 
as the average of the diameter when carrying out circle conversion. (Unit: micrometer) 
(5) Glossiness : gloss was measured for the printing side 75 degrees using the deflection 



glossmeter (VGS-1001DP) by Nippon Denshoku Industries Co., Ltd. 
[0102] The obtained result is shown in a table 1. 
[0103] 
[A table 1] 
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[0104] Inkjet record form of the result of a table 1 to this invention - It turns out that 1, 3, 4, and 
8 have a high ink absorption capacity, good ink absorptivity, and glossiness high in a drying list, and 
dot size is small suitable for high definition ink jet record. On the other hand, although ink 
absorptivity and drying are good, glossiness falls substantially, and even if dot size is large and 
moreover micrifies a liquid ink drop, a high-definition image can obtain easily neither the ink jet 
record form -6 which used the big particle of a mean diameter for the side separated from the 
base material, nor the Inkjet record form -2 only using the big particle of a mean diameter. 
[0105] As for the ink jet record form -5 using the small particle of the mean diameter of the 
particle of a side far from a base material, lowering of ink absorptivity is seen at the side near a 
base material. The sum total of void volume is small, ink absorption capacity was lacking and the 
high-definition image was not obtained for the ink jet record form ~7. 

[0106] Moreover, ink jet record form of this invention using the big particle of a larger mean 
diameter than the particle contained in the ink jet record form which is the desirable mode of this 
invention - 9 and 10 are compared with the Inkjet record form which is the desirable mode of this 
invention, and its glossiness is low a little. 

[0107] It is an ink jet record form like an example 1 except having changed [coating liquid -2] into 
the following [coating liquid-2a] in example 2 example 1. - It is the Inkjet record form of a 
configuration like 1-7. - 21-27 were created and it evaluated like the example 1. 
[0108] 

[Coating liquid-2a] 

Pure water 960ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
76.9g Polyvinyl alcohol of average degree of polymerization 1 700 (whenever [ saponification ] 90%) 
9.6g Surfactant -1 1.2g of Inkjet record forms -28 as well as the Inkjet record form -21 was 
created again except having used the particle calcium carbonate with a mean particle diameter of 
0.07 micrometers instead of the particle calcium carbonate with a mean particle diameter [ of 
[coating liquid-2a] ] of 0.03 micrometers. 

[0109] The object for openings and swelling layer membrane thickness of each Inkjet record form 
were as follows. 

[0110] Inkjet record form - 21: sum total [ of void volume ] = — about 26 ml/m2 ink-jet record 
form-22: — sum total [ of void volume ] = — about 25ml[/m ] 2 ink-jet record form-23: — sum 
total [ of void volume ] = — about 25 ml/m2 Ink-jet record form-24: — sum total [ of void 
volume ] = — about 25ml /m2 ink-jet record form - 25: sum total [ of void volume ] = — about 23 
ml/m2 ink-jet record form-26: — sum total [ of void volume ] = — about 26 ml/m2 ink-jet record 
form-27 : sum total [ of void volume ] = — about 19 ml/m2 Ink-jet record form-28: — sum total 
[ of void volume ] = — the ink jet record form of about 25 ml/m2 ** The same assessment as an 
example 1 is performed, and a result is shown in a table 2. 
[0111] 
[A table 2] 
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[01 12] Even if it changes to a particle silica and transposes to a particle calcium carbonate as an 
inorganic bulking agent from the result of a table 2, it turns out that the same effectiveness as an 
example 1 is acquired. 

[0113] It is an ink jet record form like an example 1 except having changed [coating liquid -2] into 
the following [coating liquid-2bs] in example 3 example 1. - It is the Inkjet record form of a 
configuration like 1-7. - 31-37 were created and it evaluated like the example 1. 
[0114] 

[Coating liquid-2b] - 

Pure water 200ml Alumina sol (catalyst formation the product made from Industry, Cataloid AS- 3) 
750ml Polyvinyl alcohol of average degree of polymerization 1700 (whenever [ saponification ] 90%) 
7.6g Surfactant -1 Except having used the alumina of 1 micrometer of mean diameters instead of 
the alumina sol of [coating liquid-2b], the Inkjet record form -38 as well as the Inkjet record form 
-31 was created, and 1.2g was evaluated like the example 1 again. 

[0115] The object for openings and swelling layer membrane thickness of each ink jet record form 
were as follows. 

[0116] Inkjet record form - 31: sum total [ of void volume ] = — about 22 ml/m2 ink-jet record 
form-32: — sum total [ of void volume ] = — about 25 ml/m2 ink-jet record form-33: — sum total 
[ of void volume ] = — about 22 ml/m2 ink-jet record form-34: — sum total [ of void volume ] = - 
- an about 21 ml/m2 ink-jet record form - 35: — sum total [ of void volume ] = — about 21ml 
[/m ] 2 ink-jet record form-36: — sum total [ of void volume ] = — about 24 ml/m2 ink-jet record 
form-37: — sum total [ of void volume ] = — about 15 ml/m2 ink-jet record form-38: — sum total 
[ of void volume ] = — about 21 ml/m2 result It is shown in a table 3. 
[0117] 
[A table 3] 
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[0118] Even if it changes to a particle silica and transposes to particle alumina sol as an inorganic 
bulking agent from the result of a table 3, it turns out that the same effectiveness as an example 1 
is acquired. 

[0119] Although it was opaque and the case where a glossy paper base material was used was 
explained by this example, the suitable ink jet record form for the application using transparency of 
CFM used for color displays, such as the color-separation version at the time of creating what 
observes a record image by projection to a screen etc., and the positive version of color printing by 
optical instruments, such as a slide and OHP, or liquid crystal, can be offered by using a 



transparent base material. 

[0120] Moreover, although the case where it mainly uses for an ink jet method has been explained 
about the ink jet record form of this invention, it can use suitable for record by record devices, 
such as various writing materials, a pen plotter, etc. which use water color ink besides an ink jet 
method. 
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(00 2 31 siTi'mt$^n.'f-\z3:^{^mm^j:^m(om 
(0 0 2 41 (1) mLKmimn'f-tm7i^\±^<4>^^ 
(H'^^miz^m^nm^^:)jm. (2) M*tt^^-r:x 

V-\zMVXm.i3.^SiSX± ($f4L<lil. OfSJWJi) 

i^^-r^:fjm. (3) w-im.mA^^o. 1 ^mmmuT 
-c 2 <s>c«£^^xi4 3 iikititigsrfl^^ \^x^m^f^^-r^:^ 
[00 2 51 ^^m<o-f y hfmmmzto\f^ 

^WM^-:fjmnm«i(7:>i^)x(D:fjm\'XoXh^\^^A'K 4 

tl5<t 5^-»St/y^f*S2^>:lg*LTV^•55 iJ'n^':^— ^ 

[00261 -f i^^- ^=31 -y hmmm.(DMmm\zm:^\±^< 
>'f^~i»hfj:?,mmmi:m0.^-^i>ztizx':>x. m 
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[0 0 2 7] ^•r.-e. *«0J»c:*Sl>Tll, ^«f«:±tr/> 

nm^<bmivfm(7)m\c^^-t^mw»nf- (a) coq^ 

(B) <^¥*lliB:S^cJt'</^$v^Jfe^S^ffiffiLfc^fiSSS: 

[0 0 2 81 rr-e, (A) (D^i^^mtm 

(B) <o^ixtrtt:'</h$»ttttfftv^;OS. »4L 

<f41/5. J;>9»^L<»41/'1 OT-fe^, 
[0 0 2 9] T^^B^W-f V^-i^ccj/ hlE^Sfflttco-rv^ 

IB (2) /£V^L (3) Sr3t4$<*:A^?>8lltbfc#J (D 

[00 30] 2S(^sE^^^oFBitct|irB^^ t \^xmm 

ttih'o. mmmi^mm.^ (a) ^^^-f-sgirmriBia 
imn^ (B) ^^*-r^«*5pg=uTv^5ri:^5jfs 

[0 0 3 1 1 >-^m.'i^M^mt^^n^^'^^-r^^^ 

[0 0 3 21 -":^r;ft'^^^5K[^coM^ LTJ^i. 7}fy;^^u 
if bn^o 

[0 0 3 4] :^^m\m'^\^<^m^fh^i^'} ^^mi 



T. M;ili#BflBg 5 5-5 1 5 8 3 ^-RX/m 56-14 

8 5 8 3^-^\zmm^thfz^m^^^mi^v m^\-£^ 
M0S6 0-204 3 9 o^'\ztd,m^tif:i^mm\^xv^ 
^^titci^v^m^^'T: mmmeo-2 22232-^ 

BS 60-224580 ^-Rl^m 62-178384 ^-IZ 

um ^ nfc ^ :/;{7 ^/ r y :/ iz^^ mmi^m $ nti 

M;t«#MBS6 2-18338 2-^ 

XU^[^6 3- 1 0 4 8 7 8^triS«^$n/c^^;^v'y ;e7, 
#5IHg6 3-3 1 7 3 8 1 -^ICfSS^^nfcN a 2 O^W 

1-1 1 5 6 7 7-^{;::|B«£^tL3ti±;^®W;55 1 O OmZ 
y sSX±<D^^iyV ^b'^m.'T'. #M0S6 2-2 8 6 7 8 
7 -§-twiB«$ nfcr/u^ tLfc^J^v' y 

20 feT*. #§i^l -2 5 9 9 8 2^{::i2«c^tLfcC a . M 
g 3l(i:B a T-^ffiM3g$nfc^^ y >&|S3eT-. fSJftS 
;6^1 8 0ml/ga±(D^^v-y:^m^er^. #MBS5 7 
- 1 4 0 9 l^(c|E«$ixfc=iD^>5^/uv^];;&, 4#BIBg 
60-21 9084-^, i|t5|ip6-9 2 0 1 1-^, |^ 6 
-2 9 78 3 0^St>*lKl7-8 1 2 1 4 ^JrfB^cSnfc 
;^^:^Vtt:=iaxf ^yUv^y ^t^^H^M^ 5 - 2 7 8 3 

2 4 ■^2^t>*i^ 7 - 8 1 2 1 4 ^izum.^ ntzm^mzm 
30 [0 0 3 5] m^^^^n^tM^^^mM^m 

7 — 3 0 n m(7) y j@aS^SrffiV >^ :i ^ ;65 

T^ctcO-e^oTt J:< . ^fc. AK Ca. M&Rl^B 
a ^ tv/c^-efe o T t> J: V V 

[00 36] ^fc. :^^m<Dyc >^ i^z^ y vummmz 

#Meg 57-12486-^. |p157-129778^. 
|ll58-55283-§-, |rI61-207 9 2 $ 

Bg 63-5727 7 -^i^Q J:(^4#M¥ 4 - 2 5 0 0 9 1^ 

{::tfi«$nfcttt£it;>tj^®?;^yuv''>A. 4^535^3-25 1 

4 8 7 #(riE«$tlfc#S<7)#f)t^ 1 i*5^S^;$5^^ 2 

5 0 0 9 1 ^^Z>*p] 4-260092 -^^rlEfc^ tLfc# 
/^>^l>i>^. 2it/»BH¥7-4 0 6 4 8-^t;isE«c$nfc^ 

[00 3 7] ^tc^l^fr J: «9 mfhfzm(O^WM\z\'X. ^ 
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?>Ztim'^V<. #»r3p^i|a@!6Sl 0~5 OnmCOiK 
[0 0 3 8] L<fflV^^^^-5T/^? 

O. 2/imKJlT^5J;y$b<, 0~1 0 OnmT% 

^;4S3~1 0 nm<^»LS-*L. Ci75»L^WcofP/!>5 
0. 2~2m 1 /gT-*>-5#>?LKT>'W5-?-X»4^»^* 

[0 0 3 91 T>'W5-?-X«:T>'U5-t-7K?n#3l4jg^ttT'fc 

[0 0 4 0] Sfc. *^iq<D@fls:^«c^P (B) tt, W 
i^ERiKtt. iS = ;^ h^<D,'^';!»^e>¥*&2»cS[=S;jSl~l O 

[004 11 ^^m<D-f i^ai y MS®ffl^«>±IE^ 20 

i?*— S:^* LTV ^5 r t ;45!g:«Sr-fc5o 
[004 2] L;5^b/i;iS^, M^Kti^M :/</-<^ftffl{w 

y^X^o 30 

[004 3] jKj; Ifr^/i'Tyi's— >'i'(D4'r->b#l-»* b 
vofi-^v-fk*;}? 8 0eA±<ogg:9-3^tt^^-^v-(tLfcfc 

e-;^/i.TyUr3-yUCDq^J*/S-&*f45 0 0 — 3 5 0 O^m 
*L.<, L< 141 0 0 0~3 5 0 OtOtO;}?^ 

[004 4] Sfc. :*f^;^>-^-<4;KjJ t'=i>'U-r/w=i— 
t bT{±. 0lJif4i|#^Bg6 1-1 0 4 8 3-^{C|e«c$tl- 
-CV^Sctp?^. ^l~3iiT5/S^«4iKTV^r^!J' 

[0 0 4 5] Sfc. mli2^KJ14'(^l4tewM*tt^Wi^ 
^-Sr^*$-tir5:it*sa?l55/iS, iff* b< tt■€r^^P>(D 

f =ypr/i-3-yHr*fLTMia2 0fifi% 

[004 61 mc^^m(r>-( V^' -jy ME^fflSfficO^ 

(3) iioiNT. uris.i,mmimm-r^o so 



[0 0 4 7] MfE:frte (2) T-tt. *if4L.<»4^BS^Sr 
1 5 0^fi%KA±{c:-r5<O;j5j;v\ ^^^^oJiBSJi, ^ 

0^*%£iTT'fc.5, 

[0 0 4 8] ^mm^ 1 0 0^fi:%W±t-t--57t*tr 

*fi-5«iit7js 1 0£^±. 2 0 o*«trf 

^K^Miit^s 1 ommxii^m^mA^ i o o%w 
[0 0 4 9] z(om^^ ^\ztfi^(Dmm:^yi-i^<i7M>w& 
[0 0 5 01 mm:^m (3) ii.^mM'-i!km^m^\^xm 

[0 0 5 1 1 {srixro:^-C'fooTt>, rcDTK^jgSr^ti^ 

to 0 5 2 1 :L(Dmizvx'i%ibixit&m'p(r>!mm^j:^m 
10 0 5 3] ^(omti:^mm^Wi%:m^^^:)ymt br 

AP bT^d»{::?g*^?^;ifei-S:^?*. ^V^|4 1 J!>c*4-T-*ffi 

[0054] *^Bj-cj4. Ittr, ^*co::fr&d5^P:t(^a 
SrH:«i5e<)3 h n— >'^b^<^;£^rJg^b•^i-v^r 

'ttffli-?>^Sfe^^wai::H:KbTJ;l3#v^^fe^fi;4q# 

[00 5 5] r (om^mim^ bv ^wi4tftiE#Jte^-> y 

[0 0 5 6] :i<7)«|/j:»i|a^v-y t bTJ4#{c:«tB?£ 
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10 0 5 7] z(D^mx\ m7h\^y<^:yi$^-ti.xm^ 

0 0 OSX±t)m^ L< . 1 5 0 ou±^^&m\^x>xf 

[0 0 5 8] r^T\ n^D \:f:^/l^ryU=i—/Ut±.mi^]) 
:^<0^mn. «Ifel : 10 — 1 : 1 T^fe , $f*L<ll 
1:7 — 1: 2(7)$5iaT'$jSo 

[0 0 5 91 y^'J^^:=^yl'T^l'^—jUtWLm^i^D:^^m 

[0060] pHSr6-8. ffiS*?J4 O^JrtS:o)t>if y 
}:f^/UTJl^=i-'/U7i<.mm (M^a 5 - 1 5 %) v-y 

(«E*a5-i5%) ^S^itlf L7:^?55b^>^{c:a^ 

miim^^^^xt>xi\o\.^x\ ^m(7:>mMm^m 
ijm. m^iz^^^fj:um^m\zmmvxxwi^±{z{^^ 

[0 0 6 1 1 *^PJtwjol>T. .^M<7)|feg^i4$:aicS:-f-5 

f^mmt i.xnmmz:j^n^yK\zM^^^m^^^mo. 

Zy]) =i>^:t'^jum) ^fi^l^^S^ 
yf^ii'^U >^^—\zMVX 1 0-5 OfiS%ffiv^5r 

[0 0 6 2] :^^m(o4>^i^i>o:.y hmmm^<D^mm 

*9 2 Om 1 /m2i^±-efe5o ?5ESS»(D^fl';55 2 Om 

[0 0 6 3] -jj^ ^m^m(o^U(D±mnmzMm^ 

[0 0 6 4] seoT. 2 0in\ /mny.±(D^mmM(7:> 
[0 0 6 5] z.zx^mm&tn. ^mm^(r>nmmm 



[0 0 6 6] >^^m\zm^xn^(D^0}mzm^^^^x. 

/c^v^g5laT^ ^^m\±^:^1^^Ai^^m^Wt\txh!^\^\ Z(D 

m^\a-t^ :^^mmKMi.xm\^^mm\ii:7jk'tz 

-y)-z(Dmmm(o^rc^m^ti.xm^^h^^o 

5^>Xli:-fef^^>'»^<t, /Ky tfz^yutf cr y K^- (5pj?Sf 

=^jUTju:=i—/\.xn^(DmmW'. /Ky ^^u>'i/y 3 — 

yU^V®?. T^trrrfA, -^7^=71^^ 4tBB^7-l 95 
8 2 6 -^^O^l^ 7-9 7 5 7 -^{CiB*(?:»7}f y T/U^^r U V 

K^^a^tt^y-^-, TKi^tt/i^y 
20 yK 4tM8S 6 2 - 2 4 5 2 6 0 -^{^iSgcCD 

;^yl-2}^^5^i^yl^S^^/U^ >^S&^^*-f ^ If :=iyu^ y -e— 

*fi^i$:^<50^y-^-^W^:i<»:;ii5T-#5o me><7) 
[0 0 6 7] BgvSSfi-f >^^?i3^tc:>pf-r^-?-l^saj4^r>* 

e>ji«n5d^j^^ < 1 1 1 a^^wi-5o 

[0 0 6 8] ^ti^^^m^m^coms^.t^h^ w^m^ 

[006 9] *^?g^r*5l^-C. #a<!0^^<O^ffif£tt^lJ 
[00 70] 7^^?go-f v^rn >:x MB^ffl^Ecoffilco 

^^^§^^^^^(-11. >s^^m\zm]Lx^m<om-)m^^ 

[00 7 1] MXL«. 4#gBBa 57-74193-^, 1^5 
7-8 7 9 88 ^RXJ^m 62-26147 e^\zWSL<0 

m^mm^^m. i^bsbss 7-74 1 92^. 1^57-8 

50 7989^. (r)60-72785-^. Ir)61-1465 
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9 1-^. ^mW^ 1 -9 509 1 ^-RXJ^m 3-1 3 3 7 6 

#M0g5 9-4 2 9 9 
3*^, Ir159-52689-^, 1^62-280069 
[r)6 1-24 2 8 7 l-^St>*i|#M¥4-2 1 9 2 6 

6#^{;lfS«!$tLTv^5«*«e^|J. yv-^. ^ 

<:o}Bijt?fij. Esmo. m%mL mmm. ^rnvsitm. -^y 
[00 7 2] ^f^^ij^ \^x\±mm,'K\^^m(ommm^^ 

y n^yU3^<t:-^^, s - h y T 

10 0 7 3) >'^|E^®ffliJ(DfiE<^«^^4' 
iwfi, lU^t^KTk^kSlJ t bT4tBBflS 56-84992-^ 
(7)7Ky:*^;^>-ii5^^«BS. i|#5BBg5 7- 3 6 6 9 2 20 
^<Di&Stt^7^5/^;^jKy-e— , i^^5p4-1 5 74 4 

#MHS 61-58788-^. [^62-174184 

-^^HS«c<7)/K y r y yur ^ ^bbbs 61-47290 

[0 0 7 41 :^mm(04 >^ 'J=^ y hlEfi^ffl«t(D^l^ft: 
[0 0 7 51 '&m%m^t\.X\±^ m^\^. i^y):x.:^y^ 
i\:,^=^/i^mmm. :^]}^^ K^»fflg> irn/N^^, -fe/un 

^mfhfy.^ :i(D^Xhoii^ t\^x^m^M^t^(D 

(^)Ji:$^ bXfi. ^^Jl 0 — 200 /im7)5$f^ LV\ 
[0 0 7 61 ^fc. SPJ-efc'5i£^^S^D/.^V^:®'g^^C;SV^5 

^mPt^^mm Lfc^ y u:7 ^ >^Wflgi^«ssr*-r^ 

i/:7>5^ \y-V\z&^mM^m\\\^Xf^^\^t^^:b^.^^ 



10 0 7 71 znh(D^xh^%m<o^wi^tvx\m 

7K^^^mm-^\^<. ^Jx.tf^y^^uv7^u>^^u 

ho 

[0 0 7 81 **e^<^«ttl«S^Sr^*i-5®*^l^«: 

^j*^v^^±3^^B4tt^^2 e s 1 2 9 4^^«iE^<^>j^5/ 

[00 7 91 ^3t. 

-^m\^^hm^\-\'X. 4fM¥6-6 4 3 0 6-^l::fS«c$ 
I 0 O 8 0 1 *^igco^ >^ v^zc 5/ hHE^>^^^;^l^T 

100 8 1 1 ^^mx^ojmmm^'^^^h^iy^ 
[00 8 21 -^ly^'j^ y vwMmcDmmt \^x\±^ tK 

t e r t — y5^/UT>'U=i— /W, yr^'^/l'T/^^^/u^ 

Vi^^ i>:^=^-y->'^<^:ii— ; Tjf y Ji^U>'^y n 
--^K ^y t:-u>-^y yi^^cOTKy r/U:^UVi5^ 

1, 2, 6— ^a^"y-Vhy;r-yK ^;t-i^^y 

^=^i/U^^:/y /l^, v^3i^l/>-^^y n— ^ y 

y h y ji^.y — /UT ^ :x#(;o#'ffiT/u:3— ; 

[0 0 8 31 ^riib(o^<<D7Kmi±mmmm(o^xh. 

v?zc^u^^>/y h y^^y— y'l-r ^:/j?'i/y-fe: 

y :^^(D^mT/U^—/Um. h y ^^U^^^y rn— /U^ 
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V^-C. 2 5 — 6 0 d y n/cm/55JF*b< . ct !9 if ^ L 
< 113 O'-'S 0 d y n/cm<7)$fiiai^(?:)^ffi5g;/D4r;fri- 
^(Dt^-^X^W 10 
[0 0 8 6] ^^^^(Dy(>'i7^y=r,^y hfS^ffltt^ffil 

« (0*^4^1«^ («) . 1 9 9 5) p. 1-1 4t;cfs 

[0 0 8 7] *^PJlC*5(t^>f >-^g;fcPtttJ»<b(i. * 20 
[M^SS- 1 ] 



[009 1] 



30 



CH^^COOCHaCCFaCFahH 
llaO3S-CHC00CH3(CF^2)4H 
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[008 8] 

-To 

[00 8 9] mmm 1 

1 0 0 ^/'m^(DWMnmi:^D=^^i-i^x^mvtim 
(ii:$i40Mm. lEisffifiacoTKy 3i^u>^rfj 

(D^mm\zy<iy^mtvxr/i^:jij])i^m'^9^>i. 2 

TfEco CM^?i^- i ] ^mflJKJf:;^^ 1 2 5 ^ m{:ifig; 
[0 0 9 0] 



9 8 Om 1 
4 8. 2 g 
'—/I- (^l^itSt9 0%) 

2 4. 1 g 
1. 2 g 

[00 9 2] <>\^^xz(Dmp(nm<D±\z);xT(om^(Dmm 
m- 2 ^mmmm i o o mxm^ u^j^ lt*^p^<7) 

[00 9 3] 



[M^^-2] 



9 8 Om I 
4 8. 2 g 



W-i^m^^s 5 0 OcOTKy t-r^yuryu^i— /l- (^>i[:^9 0%) 



[0 09 4] 
[€2] 

ViySOi— M— CH^COOK 

[0 0 9 5] ^:y^i>:r.y h IS^fflM- 1 t^ioV ^ 



1 6. 1 g 

1. 2 g 



-2 : mmm- 



2 — 1 o^-r 

[0 0 9 6] -r^^tJ^v^^n-/ hi 
2] (OM*Sr^T:b-r. [M*'/S-l] cD^TMilMJ¥l 
2 5/xm-e2(H]M*^tTofcJW:^fi-f v^o^iv hfS^ 
1 1 1^ Dp (^l®«»<?5'g'H-=^ 2 5ml/ 

8 0 M CM^f[g- 2 ] coSvH^/? 1 4 O /x mT* 
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Co (^^m^<D^Wc^^^ 2 4ml Xm2) 

1^ Co imnM^<D^V^^m 2 3ml /m2) 

@2. 5 //mCOv-y ;^7(?:>f-tfc»'9t:i¥i?&3&SO. 1 m mCO 

m^- itmco {^m^M(D^$\-=m 2 1 m i / 

J^^li-f .y^ v?^ hfSii^ffl^- 1 <lr P) Co (^mmM 
(D^n^m2 4m l/m2) 

^-ij^ i^=^ y hmmmm- 1 : mMWL- 1 ] ^t>* 

=*^1 6m 1 /m2) 

^>':^^v?iii>:x ME®:fflS^-8 : [M^S$- 1 ] 

@2. 5 Mra(7)^3fe^^v'y ;^;0#t?i9te:3pi^3Kf^8 /im 

^- 1 ^ 1^ Co (^Be^»(7)^tf=*^ 2 3ml /m2) 

y vrnmrnm,- 9 : cm^s^- 1 ] (o^^isi 

@2. 5 /zmCO^S^i^v^y ;^<0#;b«9{C^j^S^l 2 M 
viiiy'mL^'y')i3^m,m\.fz.^J.m^^iy^'y^y hf2^ 
fflffi- 1 ^ 1^ Co (§gES^»cD-g^H-=*t 2 4ml/ 
m2) 

7 n m y :^ ^ {;::^i?&3S^ 5 0 n m 

IB^fflSK- 1 <!: 1^ Co (^^^fi:0-^tf=5^ 2 3ml/ 
m2) 

<^wffi^^Tofco 

10 0 9 7] ( 1 ) -r ^y^_3MMM ' 



(D-(^^ — tiyr>^(0^>f:y^(DMM:^^&(D6 0% 

[0 0 9 81 W^-^CO^n) 

10 jgi-f-5 

[0 0 9 9] (2) -r V^BilRtt : 

0^010— ^r>*>^T^/<D^n^n*;^-f >-i5^*c7)3 o% 

0 0um4>) 5rfflV^T2 O^.SI^C. 

=^ ¥i^S*t^l?T-S'J o /cfit ^ *i6 fCo 

[0100] (3) ^J^tt : ^:xLa-<h-eifv>5^c7)6 O 

[0 10 1] (4) YyVmJ^:y''y^y^^l^^(Dm— 
YyVUm (K) J&tJ«, -r^n i>$?pp^g|5fr^^ -/^ 

30 fc (K/Y) o ifiSfi. '?rn^n2 OfBcT:) K:y hOffia 

i^j^Co (^ffi : /I m) 

(5) TfeiR* : ^*SD^0*mfex^^s:^ttM^^^^ 
i?^*tf (VGS-IOOIDP) S:«V^T7 sa^iRSr 

ao^cfco 

[0102] #?>ttfc^*** 1 l;i^-f o 

[0 10 3] 
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SLTl^Sw t;55*5X>-^o rtbt-WLT. ^l^#:J:«?g8 

[0 10 5] 5:i^^*:^c3av^filJir. -x^wxcm^^miDrnMi 

CM^*K- 2 a 3 
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[0 10 6] ^fz:^mm<r>m^i.\^mmx-h^^ >^ 'J 
[0107] %mm 2 

^sKfiajitc*5v>T. CM*?s-2] ^\irF(r> m^m- 

2 1-27 Sr^^^ 1 <?: mm\^ LTW 

[0108] 



*fi* 9 6 0ml 

WSL^mm^^^'-y^J>^ (¥^&@=*iO. 0 3/xm) 7 6. 9 g 

W'^M.^S.l 7 0 OO/Ky If^/UTyUri— /U- i^>'^t^9 0%) 

9. 6 g 
1. 2g 



^fc. CM:^S?- 2 a] (^q^tSfe^O. 0 3 m m(7)^^ 
^jK^;^yu>-'?i^<7)#:b«9twq^i?&fe@0. O 7 m(7)^S 

^ffl®- 2 1 <b LT-f V'iJ' V^:n MS^fflSt- 2 

[ 0 1 0 9 ] (O-r v^^ MS^^^^^O^Ptffl <!: 

[0 110] >f vij^v^oi^/ ME^ffl^-2 1 : ^mmm 

(D^f\'=m2 6 m I /m2 

>->^ i^zc :y hmmmm- 2 2 : ^i5i^a:c>'^t+=*^ 2 

5 m 1 /m2 

^ i^:^ 5/ MBfl^ffl^t- 2 3 : ^^mm(o^m'=m 2 

5m I /m2 



5 m 1 /ra2 

^ MB«^^^- 2 5 : mM^m(0^w¥-=m2 

3 m 1 /m2 

>f v>5' y hw.mmm- 2 e : ^m^Mco^n^m 2 
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